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We Save Home Builders 30% to 50% 3 


he Chicago House Wrecking Co. would not dare ship Design No. 152-D 
you a carload of building material, valued anywhere from $500 eeienbooms ene beth, 
to $1,000 without one cent down, if we misrepresented one | ;3r°s hegutital home Da 
single item. You are perfectly safe, we take all the risk. - - _ 

No one else in all the world can make such low prices on new Building Material. 
Our reputation as cash buyers places at our command, first—every bargain worth 
having. We are satisfied with one small profit—let the in-between profits remain in 
your pocket—means an immense saving—that means all previous 


Design No. 117 . . . . 
S36 Set New Building Material Prices S-M-A-S-H-E-D 
ern Bungalow, Then, when our expert knowledge of what to buy and how to buy at the right 
Excellent Interior. Size, 39 prices is combined with the expert knowledge of our most complete Architectural 
feet, 6 inches by 27 feet. 


Department, the result is practical, modern, beautiful buildings, constructed absolutely 
without waste—to satisfy all tastes and all pocketbooks. 

We not only save you from 25% to 50% on your completed building, but we give 
you all the assistance you need for its proper and economical! construction, free of 
charge—Blue Print Plans, pnsens by expert architects, Specifications and Material 
Lists, together with any other information you may need. 

Compare our offers and you will be satisfied that none can compete with our price 
—and none can equal our service. 


10,000 FREE 
7 Mail the Coupon Today 

. A truly wonderful book given away Free. One hundred pages of modern, up-to- 
date designs. Free to all parts of the United States. Other points upon receipt of 25c. 


Brings Complete $50 Set Blue 
65 Six Rooms and Prints and Specifications for 
Any of These Beautiful Homes 
toomy. Size 22 ft. by 31 ft. The object of this advertisement is rot to sell plans, but if you are interested in 
any of the designs shown on this page, we will, to save time, send a complete set 
of Plans. Specifications and full descriptive Material List, showing sizes, style, qual- 
ity and catalog number of the material that we furnish. The best part of it is, that 
the entire $2 will be credited on your order, or if plans do not suit, you may return 
them and all but 50c will be refunded. In addition, we will also name, upon request, 
delivered prices for complete Plumbing Outfit and Heating Plant of any kind and 
furnish com™lete specifications free of charge. 


FREE Price Wrecking Catalogs 


Send for our Special Building Material Catalog No. 100, Plumbing Catalog No. 133 
and Heating Catalog No. 120 showing a complete line cf construction of house, barn, 
or any other building. The newest and latest features in each line at low prices. 


. Read Our Guarantee—It Is Your Protection 
Design No. 50 ur guaranteed prepermcn to you is to furnish the material as specified in the 
72 Eight Rooms Material List in all brand new stock, of the grade, sizes, style, quality and catalog 


andBath,very number mentioned, and in quantities sufficient to complete the design strictly accord- 
attractive Ex- ing to the plans. We also guarantee prompt shipment of order. All material load- 


terior: Five Closets, Airy ed in one car from our plant here, id- ital Stock, $2.000 
Balcony. Size 28 ft#by 28 ft. Our Paid Up Capita 


tor our 

prices on our com- ¢ 

plete bathroom 

outfit. We guar- 

Chicago 

Ptumbing — House Wrecking 

A BOOK OF PLANS, F.7, Company, 

Water and Warm Chicago, 


Air. Let us esti- 
mate on rour re- 
quirements, Big 
Saving. 


Bath, ree Chicago House Wrecking 
Main Bedroom, hodera in mpany, Dept. F-7 
every respect. Size 27 x 36 ft. CHICAGO 
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@ Sena me your$10,000 Plan Book 
FREE. 1am aiso interested in 
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Until now, haphazard methods have been all that the ambitious young man could turn to in 
his — for training which would fit him for success in the field of politics. 

e complexity of modern life, the wonderful growth of our country, the political unrest 
which is today manifesting itself from Maine to California, from North to South, are opening 
opportunities and possibilities for young men of political training with surprising attraction. 
Political ability has its foundation in a fundamental knowledge of the Law. The new direct 
instruction method of the American School of Correspondence has prepared a most striking 
law course especially well suited to equip the young and aspiring politician for a high place in 


AND BUSINESS 


The big men of America in every avenue of business, the heads of great corporations, men 
in the forefront of public life, the men who are accomplishing the big things of this day and 
age have studied law. 

To be legally trained is to be well educated no matter what career you choose, no matter 
whether you become a lawyer, enter business, aspire to public position or work as an execu- 
tive for some one else. 


& A STUDY Start your political or business career with a Law training. 


You can do this in your own home— using only spare time and without 
AT HOME tedious study. You can develop powers of logic, the ability to reason and 
argue, the power of concentration, methods of presenting facts or 
swaying audiences and juries. You can equip yourself to take your place in the forum and acquit yourself Ouek 
with honor on any public platform. This new complete University Law Course is compiled by and has the 11-12 
approval of the greatest legal instructors and advisors. A former Justice of the Supreme Court, Professors A.S. of C. 
of Law at Harvard, Yale, Pennsylvania, Wisconsin, Northwestern, Michigan and other resident schools 


besides a number of the leading practicing attorneys of the country, are the actual writers of this law — 
course. If you are ambitious to become a lawyer, if you want to equip yourself to enter politics, or if Please send 
you want a legal training for the great buziness education it will give you, then write at once for me FREF of 
complete particulars about our new method. We do not employ agents or representatives; all all cost complete 
business carried on privately—by mail. particulars about 

Fill in and mail this coupon. We will send you at once a complete Bulletin outlining the com- ti OMe thd in LAW 
plete law course, explaining how easily you can master it during spare time without tedious study at ome also Need p= Sot 
oe Sey ond pay, your law on the ever held out to mos of am- plete Bulletin of valuable 
pition. arn all particulars now. erely your name an ress on this coupon wi ring 
them FREE and at once. Write today. informatica. 
American School of Correspondence , 

CHICAGO, U.S.A. 
ADDRESS ........ 0000s. 
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CUTLERY 


K6994 
Price $12.00 
Per Dozen 


Cutlery of 
Enduring Worth 


Keen Kutter table cutlery is good for long, long 
years of everyday service. It has the quality that endures 
and satisfies. ‘The knife blades are wrought from finest 
crucible steel, triple electro silver plated. Many styles of han- 
dles, from triple silver plate to first quality mother-of-pearl. The 
forks are finely balanced and the tine points are unusually sharp. 


KEEN KUTTER 


stamped on table cutlery or carving sets means that it is guaranteed for quality. 
The Keen K utter trade mark is a binding agreement to refund the purchase price 


the. Ki28 of any Keen Kutter tool or piece of cutlery that doesn’t prove 
on oF ocames itself. That trade mark never goes on any article unless it 
Paice $3-00 stands the most rigid tests. 


**The Recollection of Quality Remains 
Long After the Price is Forgotten.’’ 


Trade Mark Registered. —E. C. SIMMONS. 


If not at your dealer's, write us. 


SIMMONS HARDWARE 
COMPANY, Inc. 

St. Louis and New York 
U.S. A. 
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Let Us SHOW 
Let Us SHOW WOULD YOU 


of Other Testi- } lan 
monials 


$50 would not buy my course. 
After I got through Book 4 of 
instructions 13 and 14, 15 and 16, I 
_ had a job grinding valves. I did the 
job in four hours. Next day I put on 
four piston rings, which took six hours. 
These two jobs paid for my Course. 
am now overhauling an engine for a 
party. I am not afraid to tackle any job 
now. If I get stuck I am sure { can find the 
remedy in the instructions. I knew nothing 
at all about an auto before,and I want to thank 
ou for helping me. — Henry G. Ehredt, 523 E. 
8th Av., Homestead, Pa. 


If we prove to you that we have 
started hundreds of others into the 
repair business and as chauffeurs—who had no 
previous experience and who knew no more 
about an auto than you do right now — will you 
enroll? — of course you would. Now the next 
thing for you to do is to write me just as quick 
as ye and let me prove it. 

Fewins and S. T. back, both graduates, are now rurining a 
Garage and willow Woodbine J., 19 years old, receives $25 
y J, Herbin, Jqgpestown, Kans., was a farmer, but has doubled his 
rt jofend. A Astoria, Ill. was an auto driver. Became profes- 


lary. 
Stewart, Oakland City, Ind., became a chauffeur at $25 a week. 
And we could continue until we had filled this and several more pages. 


Re? Chauffe 


week 


All the Result of the Dyke System "*- 


We can so thoroughly train you that you can open a 
repair shop or drive acar and make many times more 
than you are making now. Don’t forget, we help you 
get your start with our Employment Plan, if you want it. 


DYKE’S NEW IDEA OF TEACHING 
BY MAIL WITH WORKING MODELS 


is something new. We use rer/ working models — not just one 
but jive. On these models you get actual practice, see the 
actual operation and learn more than you could from the auto 
itself —it's easy ne k. don’t have to study hard with 
this system — we through cve— anew ider. We are the 
originators of the ayate m of te ac hing by mail with models. We 
also use charts— 175 of them and a 16 page manikin. Our 40 
instructions and Repairman’s Instructions are simplicity 
iteelf—simple as A BC. 
Our Employment Plan for Students 

This repre ages yess of work to provide something that 
no other school had, namely, a way for the graduate to get 
rs uainted with auto and garage owners, to prove his ability 

to immediately secure profitable employment. 

Mr. Dyke has been identified asa pioneer inventor, supply 


man, etc., with the auto industry since its beginning. e 
originated the first auto supply co. and published the first book 
on autos in America. Noother man with such experience is to- 


day teaching others, And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. 


@aF- WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine. 
Don’t wait—there’s no profit in waiting—— WRITE | 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
Box 88, Roe Building, ST. LOUIS, MO 


NOTE.—This is a chance you may never have again to get into an fastest 
growing, best paying industry the world has ever known, a field that is 
growing faster than men can qualify for the work. 


GIVE $12 TO 
EARN THE 


AUTO TRADE? 


Then READ Carefully= 


WERE you ever confronted with an emer- 
gency job where something unusual had 
to be done quickly with the few tools at hand 
or no tools at all? You could have done that 
unfamiliar job in a jiffy if only some one 
could have informed you how he did it. 
q Has it occurred to you that every day, everywhere, 
men in every department of mechanics, engineers, 
firemen, carpenters, machinists, plumbers, painters, 
iron and wood workers, electricians, masons and in 
fact men in all the trades are meeting and solving these 
problems in economical, time and labor saving ways ? 


@ If a collection of all this useful experience of years 

of —— of the most successful mechanics could 

be made, “boiled down” and written so it could be 

readily understood by anyone who uses tools, would 

it not be of priceless value to the owner ? 

othe is just what Popular Mechanics M i 
has been doing for years, and now our 


Series of 
Shop Notes Year Books 


constitutes a veritable encyclopedia of 


Easy Ways to Do Hard Things 


q Naturally these books must be handy of reference 
to be of value and this feature has not been overlooked 
as each volume is indexed fully and with great care, 
so that any subject may be turned to at once. 

@ Why not ve: yourself the trouble of puzzling out 
the “ Kinks” “short-cuts’’ when someone has 
already done it += you? Some one little suggestion 
may be worth more to you than the price of the entire 
set of books. 


Shop Notes Year Books 


VOLS. I TO VIII INCLUSIVE 
CONTAIN 
4000 Articles—1764 Pages—4000 Illustrations 


Size 6x9 in. Bristol Covers. 


= PRICE 
PER SET of 
50c VOLUME $4 eight Books in 
Postpaid Case Prepaid 


Order or complete your set to-day 


Popular Mechanics Book Dept. 
318 W. Washington St. 


CHICAGO 
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Encyclopaedia Making is 
Now at an End! 


For twenty years publishers have tried to produce a Loose-Leaf Encyclopaedia 
knowing this to be the only way to keep an Encyclopaedia always up to date and have 
a work that would NEVER GROW OLD. The great difficulty has been to invent a Loose- 
Leaf binder that would be appropriate for a library volume. 


Perpetual Ioose-Leaf 


ENCYCLOPAEDIA 


6Research Bureau for Special Information 


Has Solved the Problem! 
In 1907, Thomas Nelson & Sons—established 
for over a hundred years in Edinburgh, 
Scotland — perfected and patented a Loose- 
Leaf Binder, a volume so practicable that by 
simply turning a nut the pages are loosened, 
when the old and obsolete pages can be 
easily removed and the new pages substi- 
tuted. The publishers issue to subscribers, 
twice a year, not less than 250 revised pages 
/ = —in March and in October—thereby making 
"Reg. U. S. Pat. Office. Nelson’s Encyclopaedia always mew and 


abreast of the times. By means of the Loose- 

That Little Bar and Nut has solved the problem | eaf binding device, Nelson’s Encyclopaedia 
It has put all other Encyclopaedias out of date! contains the very latest information, while 
Bound in 12 Handsome Volumes all othe? Encyclopaedias quickly grow old. 


NELSON’S IS THE ONLY AUTHENTIC AND RE- | command — positively guaranteed to you — all the avail- 
LIABLE ag ry Becaues it is the only one | able information and knowledge of the world. 
that is new Upwards of a million dollars have been spent and 

NELSON’ $ RESEARCH BUREAU supplies — FREE — ]| more than 1,200 specialists in all parts of the world 
any special information required by owners of Nelson’sEn- | engaged to make Nels®n’s the supreme authority for 
cyclopaedia—the ONLY institution of its kind inthe world! | those who know or who want to know. Nelson's has 

With NELSON’S LOOSE-LEAF ENCYCLOPAEDIA |] been approved and adopted as an authority by U. S. Gov- 
and the services of NELSON’S RESEARCH BUREAU | ernment Departments, Universities, Colleges, Libraries 
FOR SPECIAL INFORMATION you have at your | and School Boards throughout the country. 


NELSON’S contains a complete account of the Republican, Democratic and 
Progressive National Conventions of 1912, with the Political Platforms a 


lf You Buy NELSON’S You will never Need to Buy Another | - 


Following are — the U. S. Departments and Colleges now using Nelson's: 


Bureau of Chemistry War Department University of California Reclamation Service ra 
Department of Justice Indian Bureau University of Michigan Chief Signal Office Pi 
Commerce and Labor Bureau of Corporations Weather Bureau Harvard University & Dept. 
Department of State National Museum Library Navy Department Knox College “d ‘ 
Cornell University University of Rochester Army Service School Public Libraries 
NELSON’S ENCYCLOPAEDIA is endorsed by newspapers, magazines, scholars, and literary 
workers in all parts of the world. Following are a few examples of thousands on file : “d 
J. G, Schurman, President of Cornell University, says: “1 The N } Tunes says: “Nelson's 9 ¢ 
have made constant use of my set of your Encyc lopae: dia and never grows old, is never antiquated. It  fors/ 
find it satisfactory.’ will give answer years after its publica- ” 
says: ** Nelson’s is used as the authority tion to the mode orn of queries.’ inform 
is eate to eay ‘that the ownersof @ LEAF PERPETUAL 
\ } Post says: “All in all, the treatment Nelson's are the only ones whose 6 VYCLOPAEDIA 
of the subject me atte! r Nelson's is an admirable e xample Encyclopaedia contains SHARCH BURE 
of compression, and fulfils to an unusual degree the purpose accounts of recent events. fy SPECIA , 
of the editors.’ We find it indispensable.” # 7% neurs no obligati 


EXCHANGE A liberal allowance will be made on old Encyclopaedias ra cer on Say Pare 


to apply as part payment on Nelson's. 


THOMAS NELSON & SONS A 


Publishers Since 1798 
Dept. 30K, Fourth Ave. Bldg., Cor. 27th St., New York State. 


POPULAR MECHANICS ADVERTISING SECTION 


Learn the Automobile Business 


A trade where you are in demand 12 months in the year. 
Work pleasant— big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, ret thoroughly and practically 
I teach all about the automobile. Six weeks after the day you enroll in my great practical 
Automobile School you will be prepared to properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. You can learn the automobile business 
thoroughly in my school because I have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive and interesting course of automobile 
instruction, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acetylene 
welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing the 
actual work on real cars with your own hands under the watchful eyes and ready suggestions 
of experienced instructors. 


No Books Used —Tools Furnished FREE The tuition is low and, after you have paid that, 


you do not have another cent of expense in the 


7 | school. You do not learn from books, but by practical work on real automobiles in everyday use. 
i for free catalog and we will place your 
aa = = we Send Coupon Today name on our mailing list for our monthly 

absolutely free. I want every man thinking of learning to become an Auto Expert 

{ Free Coupon to have my new, big, Illustrated Catalog. This Catalog is just fresh from the 
Emory J. Sweeney, Pres. printer, Contains articles by well known automobile men and tells all about 


Sweeney Automobile School the ““Sweeney System” and the great opportunities in the automobile 
1464 Woodland Ave., Kansas City, Mo. % business — in fact, everything you want to know. Write for this great 
Please send me free your catalog and place ‘ book. Send Coupon today —this very minute — NOW. 


= name on your mailing list for your monthly EMORY J. SWEENEY, 


ool magazine which is also to be sent free. 
SWEENEY AUTOMOBILE SCHOOL 


The School of Practical Experience 
p: 1464 Woodland Ave. KANSAS CITY, MO. 
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POPULAR MECHANICS ADVERTISING SECTION ll 
of Y- 
Tuition Gredit 
|] of instruction. e to advertising account. 
Offer Expires Dec. 15, 1912—So Write If You Want a Free Scholarship 
out a cent of cost to you. Read—read the offer which we make on the 
will be given out only in limited numbers. We expect to withdraw this offer absolutely on 
wait but get the coupon at the bottom of this page to us at once. 


$100 Complimentary 
Credit 
it fp, yy 
is 
Yy 
| before Dec 1912’ One Hundred 
\| Dollars for bering the regular ycar course 
4 
— This is a reduced size picture of the ——— —— 
we give you ‘free re 
A tremendous—positively tremendous offer for the ambitious young man. 
Here is an opportunity to get your tuition in a great law school positively with- 
Complimentary Tuition Credit for $100 which we picture here. Note that we 
are doing this for advertising purposes. These Complimentary Tuition Credits 
December 15, 1912. So if you want to be one of the few lucky ones to get a three years’ course in 
one of America’s leading correspondence schools absolutely without a cent of cost to you, don’t 
We are making the offer at this time because this is the time when all young men and older 
men contemplating a college course are getting ready to start away. No necessity to go away now. 


y 
on This Great Offer| 


Learn the law at this great school just as well 


as you would learn it if you attended a resident 
university. Graduate correspondence students hold highest 
records and are most successful in passing bar examinations. 
Our complete Home Study Law Course covers the same ground 
as Harvard, Chicago, Michigan, Columbia and other leading law 
schools of the country; recognized by great jurists, lawyers and 
universities as the greatest home study law course in America. 

We guarantee to coach free any student failing to pass the bar examina- 
tion. Our course covers both theory and practice and prepares for the bar 
in any state. Abraham Lincoln, Henry Clay, Tom Marshall, Jas. A. Garfield, 
Edward H. Harriman, Thos. H. Ryan and thousands of the most noted men 
studied law at home. Decide now while this great opportunity is before you. 


Send This Coupon—Send It Today 4; 


Put your name and address on this coupon and get it in to us COUPON 
today and we will give you full details of this greatest law school offer ever made. AMERICAN 
We mean exactly what we say. We will give you just exactly what we tell CORRESPONDENCE 
you we will give you—a Complimentary Tuition Credit for $100 covering the SCHOOL OF LAW 
regular three year course of instruction. On this tuition credit you get Manhattan Bldg. Dept. 1198 
everything just as if you paid the real money. Now don’t delay, for remember this is 


only a limited advertising offer which we expect to withdraw on December 15. 

Hurry, hurry, or you will be too late. We expect a great rush of students and we , 4 Bn ae my any 
will take them in the order in which they apply. Remember, those who get these lease send me your Catehek 
free complimentary tuition credits pay absolutely not one cent for tuition. Their ona full particulars of i. F mo 
only cost is for text and postage. In addition to our regular law course we have Scholarship Offer = 
a special business law course which every man should take, no matter whether ieee . 

he ever expects to be a lawyer. We also give a free Complimentary 
Tuition Credit for this course for a very limited time to new Fall students 
only. So write. Send the free coupon today if you want to get in on this offer. 


AMERICAN CORRESPONDENCE SCHOOL OF LAW 


Manhattan Bldg., Dept. 1198, CHICAGO, ILL. 
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POPULAR MECHANICS ADVERTISING SECTION 


Books That Really Teach 


You the things you want to know, and in a simple practical way that you can 
understand. No matter what your ambition or desire for knowledge may be, we 
publish books written by authorities in their different lines that will give you just 


the training and information 


— you want and need. We 
This is the Large list a few of our many 


DESCRIPTIVE, 0m" 
CATALOGUE | 


* which fully describes them. 


s and Testing Man- 


ua C. Horstmann and 

Sent free to any address, Vieior Tousiey.’ Iiustrated. 
Write for it today. full leather, round corners, red canes 


The Twentieth Century Hand-Book F o Make Them. By L. P. Dickinson. 
Steam Enginecrs | Electricians. 220 pages, 110 illustrations, 


tloth §=binding 00 
F. Swingle, M.E. 1,520 pages, 
700 illustrations, The Handy Electriedt Dic- 
bound in full seal-grain leather, pocket- tionary. By Wm. L. Weber, M. E. 
book style, stamped in gold, gold Cloth, red B.... indexed...... 
$3.00 Fuil leather, gold edges, indexed. . ‘50 
Complete Examination Telegraphy Self Taught. A complete 
By Cal- For manual of instruction by Theodore 
vin F. Swing New Revised Engineers. A complete Engine Oper- A. Edison, M.A. —12mo, cloth bind- 
_— with ‘ugstions and , answers. ator’s Catechism By Calvin F. ing, 170 pages, fully illustrated. .$1.00 
ze ovo X O%. pages, oo Swi 367 9 
ing ‘charts. Pocketbook style, full round corners, red edges $1. 50 250 A 
seal grain leather, with gold stamping, Th loth’ bi if ges, ove’ 
Locomotive Fireman’s Boiler Instructor. enlarged edition. 16mo. 700 pages and 
180 320 illustrations, full leather illustrations, large 12mo, cloth. .$1.50 
pocket size, full leather binding, » Modern Blacksmithing, Rational Horse- 
round corners, red edges........ $1.50 The Automobile s Cat shoeing and Wagon Making. By 4 
Over 400 Questions and Answers. [llus- G. Holmstrom. 200 pages, 75 illus- 
En Them, trated with 3 large folding charts, with trations. 12mo, cloth binding. .$1.00 


red edges, 285 pages, 56 illustrations ners, r 
and 3 folding plates $1.50 Ss, red edges, stamped in gold, over 


Joseph H. Rose Large 12mo, 310 


edition, 16mo, full leather, round cor- pages, 200 Geusteations. cloth. . .$2.00 


i By Fred T. Hodgson, F. A. 300 
eFirst, Second and Third Year Standard The Practical Gas and Oi! Engine ‘318° “ a * ok 
Examination Questions and Answers Hand-Book. By L. Elliott emer 318 illustrations, 
For Locomotive Firemen. By W. G. 192 pages, 50 illustrations, pocket edi- 
Wallace. Pocket size, full leather tion, cloth ..............+.. -$1.00 Modern Carpentry and Joinery—Vol. 11. 
limp, round corners, red edges, 600 vane od $1.50 By Fred 
pages 150 illustrations and 3 folding son, F : pages, 3 lus 
Construction and Maintenance of Rail- Victor H. Tousley. 16mo, 300 pages, The Steel Square—Two Volumes. A 
way Roadbed and Track, By Frederick | 2245 illustrations, full leather binding, Practical Treatise on the Use of the 
J. Prior, Associate member Traveling | round corners, red edges, size 4 x 6, Steel Square. By Fred T. Hodgson. 
Engineers’ Association. 570 pages, pocket edition. New revised and en- 600 pages, 500 illustrations. 
pocket size, full Persian morocco leather dern 
Operation of Trains and Station Work, ad enlarged edition, 16mo, 3! The A. 8. C. of the Steel Sauare and 
F Pocket. size. fuli Pages, 173 diagrams, ‘pocket size, full Practical Uses. y 
leather simp, corners, red edges, leather limp $1.50 pages, fully 
380 pages, 50 illustrations, 2 folding Practical Armature and Magnet Winding. 
H. Tousley. 16mo, pocket size, full asy. 
gad Persian morocco leather, round corners, Over 200" fully illustrated, 
160 pages, $5 $1.50 arge 12mo, cloth binding....... 
illustrations, large quarto cloth hind Elementary Electricity Up To Date. Modern Estimator and Contractor’s 
Steam Boilers, Their Construction. ‘Care x cloth, 500 pages, By Pred T. Hode- 
‘binding. Laughter. 12mo, cloth, 210 pages, Architéctural Drawina 
corners, red edges - 1.50 fully illustrated and with six addi- sangeet. By Fred T. Hodgson, F. 
tional full-page halftone illustrations I. 356 pages, 250 illustrations, 
Twentieth Century Machine Shop Prac- showing the installation of ‘‘Wireless’’ 18 folding plates, 12mo, cloth bind- 
tice. By L. Elliott Brookes. 12mo, on the U. warships and ocean $2.00 
cloth, 650 pages, 400 illustrations. $2.00 $1.00 Bungalows and Cottages For 
The 20th Century Toolsmith and Steel- Common Sense Stair Building and Hand- Town and Country. Arranged and 
Worker. By H. Holford. 240 pages, Railing. By Fred T. Hodgson, F.A. edited by Fred T. Hodgson, assisted by 
120 illustrations, 12mo, cloth bind- 300+ =pages, 300 illustrations, E. N. Braucher, architect. 12mo, cloth, 
5 12mo, cloth binding....... $1.00 420 pages, 400 illustrations......$1.00 


Don’t forget to send for this new illustrated catalog just from the press. 
Our books are sold by all booksellers throughout the world. 


FREDERICK J. DRAKE & COMPANY, Publishers, 1320 Michigan Ave., CHICAGO 
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POPULAR MECHANICS ADVERTISING SECTION 


HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


‘ik object of this book is to give, in the easiest 


YY 


SS 


Yy 


understood form, the information necessary for the 

proper operation, care and maintenance of an 
automobile. 

To adapt the book to man y needs the -_ ect matter 
is presented in the form of questions answers. 
Technical terms are explained or by the 
wording of the answer, which is always brief and direct. 

Any one - the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 
by 380 illustrations. 

The form and size are such that it is convenient to 
handle and study. 

This book is a self-educator, hence: “he who runs 
may read” and improve his present knowledge of auto- 
mobile engineering, and proficiency. 
on Handsomely bound in durable green cloth and full 

or leather back. 


= = Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


1. Ready Reference Index. 2. The Automobile. 3. The Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
Engine Principles. 6. Cooling Systems. 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas Engine 
Operation. 12. Clutches. 13. SS aoieinione, 14. The Drive. 15. The Differential. 16. The Running Gear. 17. Tires. 18. Brakes. 
19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. 23. Electricity. 24. Dynamos 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. How to Run an Automobile. 28. Overhauling the Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION ?oic Aca & Co, 63 Fifth Ave, New York 


Ww Kindly mail me copy of Audels Answers on Automo- 
e don’t want you to take our word, or anyone else's for it. biles, and, if found satisfactory, I will immediately remit 


RUNNING 
. AND 


REPAIR 


We are willing to send you the book w ithout deposit. Use it seven 
days in connection with your car. Then send back the book or you 51.00, or return the book to you. 
remit $1.50. Could anything be fairer ? 

Cut out and fill in your name and address plainly at the bottom. 
Place it in an envelope and mail. 


This Book Will Speak for Itself" 


| AUDE 
ANSWE 
ON 
CARI 
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POPULAR MECHANICS ADVERTISING SECTION 


How to Install Modern 
Heating Plant .°.. Home 


Save cost of skilled labor. Save on all material. Post 
yourself on the new method. The practical Gibbons 
method. My book explains how you can install hot 
and cold running water, bathroom outfit, a modern 
heating plant, also electric or acetylene lighting plant, at 
an amazingly small cost. Send for this valuable book. 


BOOK FREE 


My new book gives you greater buying power than your local dealer. 
It is the most valuable catalog for you ever issued. Thousands of things 
illustrated and priced. Hot water and steam heating plants, gasoline 
engines, hydraulic rams, pipes, pumps, valves, electric lighting plants, 
acetylene lighting plants, all accessories. Everything guaranteed, high 
quality ‘at direct, rock bottom prices to you. You certainly ought to 
have this valuable book. Just ask for Gibbons’ book. 


Write Toda See for yourself how easy it isto make 
y improvements about your home with the 
aid of my new book. The low prices of my high quality material will 


astound you. Home owners, contractors, builders, need my wonderful 
new book. Write today. Just send your name. Itis post-paid free to you, 


M. J. GIBBONS, Dept. 5243, Dayton, 0. 


On August 7th, after 21 days 

and 16 hours battling with ocean 

storms, the 35 foot motor boat “ Detroit,”” equipped 
with a 16 horse power Scripps marine power plant, 
arrived in Queenstown, covering a distance of 4200 
miles and establishing a record for constant service 
and reliability which will be hard to equal. 

This motor was a regular stock model in every res x 
the 5} inch bore by 6 inch stroke. es 
During this trip it made 17,280,000 revolutions, each 
piston traveling 3273 miles. 


The Scripps is a Power Plant of Proved Proficiency. 


Write us for catalog and booklet 
*‘Across the Atlantic with a Scripps.” 


SCRIPPS MOTOR COMPANY 


650 Lincoln Ave. Detroit, Michigan 


Scripps Motors are carried in stock in New York by 
Bowler, Holmes & Hecker Co., 142 Liberty St, New York 


(GRAY MOTORS FOR BOATS 
Wold to with Complete $ 
manufacturing  2-cysle Outfit to install 
marine gasol engines. ALSO 32 TO 
Guaranteed by a big responsible concern. Write 
for big catalog—tells and shows you all about 
~ these high grade motors and how they are made. 
GRAY MOTOR CO., 1198 G. M. C. Bidg., DETROIT, MICH. 


You may have a good motor. 

ex oto But you haven’t got the best 

unless it’sa REX. Sturdy, de- 

pendable, the Rex is the last thought in a two-cycle 

motor engine. Descriptive, illustrated catalog tells the 

whole story of the engine that is ahead of the times. 

You will be interested in the advanced information it 
contains. Ask us today for free copy. 


REX MOTOR COMPANY, 40 Central St., Boston, Mass. 


Build Your Own Boat 


Build your own boat by the Brooks System. We shape and 
fit the parts—then ship to you. All you need do is nail them 
together—simple directions— you' re certain to have as staunch 
and handsome a boat as the boat builder could turn out. 
You save % of his price. Knock-down frame and pattern 
for 23-foot motor boat, only §25. If you can handle a 
hammer, saw and screw driver you'll be successful. We 
guarantee you satisfaction or return your money. 


Write for Brooks Boat Book 


describing scores of row boats, canoes, sail and motor boats, 


72 pages, richly illustrated. Tells how to build from com- 
plete materials or from patterns costing from $2.00 to $12.00. 


Write postal for this free book today 
BROOKS MFG. CO., 8011 Rust Ave., Saginaw 


M OTORS 


2 to 45 H. P. THE WORLDS SIMPLEST 
for all boats. ated by anyone. 
Complete Outfits ready for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfecting, success with THE ONE 
TYPE. Write to Originators of VALVELESS for new “ MARINE 
BOOK.” a liberal Educator to all, free. Address Department M. 
LACKAWANNA MEG. CO., Office and Factory, Ballston Spa, N.Y. 


‘Good Times | 


If you put a Lockwood Ash Motor in your boat you 
are sure of pleasure unmarred by motor troubles. 
You will get the biggest value for your money because 


We Sell on 30 Days’ Trial 


AND we guarantee every engine for a year besides. 
Guess our motors must make good—what? Ask any 
of our customers, whose names we will gladly send 
you—some near you, too. PROMPT SHIPMENTS. 
WRITE TODAY and get our handsome 1912 catalog. 
Tells everything—shows all parts—quotes right prices. 
LOCKWOOD ASH MOTOR CO. 
108 Horton St. JACKSON, MICH. 


i 
| 
; 
| 
| 
| 
a 
= 
i 
| 


in ‘the Real Estate Business: 


If you are ambitious to better your condition—if you want to establish 
yourself in a splendid paying business requiring no capital—send us your 
name and address and we will mail you—free—a valuable 62-page pros- 
pectus explaining our system of money-making, without interfering with 
your present occupation. We have perfected a thoroughly practical 

™, scientific method of teaching by mail the 


Real Estate, Brokerage and 
Insurance Business 


Under our plan, we teach these big money-making branches. When you 
are thoroughly qualified to make a success of the business, we appoint you 


Special Representative 


This gives you a chance to identify yourself with the oldest and largest 

Co-operative Real Estate and Brokerage Company in America. By our 

system you can—if you will—be making money in a few weeks with- 

out conflicting in any way with your regular work. Our Co-opera- 

tive Department will give you more choice, salable property to han- 

dle than any other concern in the world. So the sooner you 

i investigate our plan, the sooner you will get your name on your 

Our 5 own real estate signs and be ready for business. 


President Valuable Commercial Law Course Free 


To each of our representatives we also give a thorough course in commercial law without 
cost. The instruction is indispensable to any man who wants to make his way in the business 
world. We teach you, free, everything you need to know to successfully 
meet legal problems that may arise in any business |transaction. 

And we also furnish you free legal advice whenever you require it. 


Send For This Book Now 


Our Big 62-Page Free Prospectus will prove of great 
interest and real value to anyone, but it is of vital import- 
ance to office employes, salesmen, agents, clerks, solicitors 
and others who are ambitious to enter the realms of better 
things in business. This book is an inspiration to the indif- 
ferent, a spur to the laggard, and a stimulous to the ambitious. 
It deals with the great problems of business, and points the 
only sure way to the complete mastery of Real Estate, Broker- 
age and Insurance, three of the most profitable branches of 
modern business, which have made many millionaires and & 
brought great prosperity to tens of thousands of active, energetic ot COUPON 
men all over the land. 


MAIL THE COUPON TODAY 


Corporation. 

Don’t procrastinate. Act! Anything that is worth doing is worth & 1236 Manhattan Building, Chicago 
doing prompt Resolve to send for this big free prospectus, and ‘ 
send for it rig t now, while the matter is before you. por ll do it ~ : Please send me, by return 
morrow” has been the grave of countless good intentions. “I'll d mail, your big 62-page Free 
it today” is the solid rock on which to build the only enduring succe ~4 \ Prospectus oblige. 

Just clip the coupon, fill it out, sign and send today. By return . 
mail you will receive free the invaluable book, which to thousands of 
ambitious men has proved the key that opens the door of great N 
achievements in business. —_— 


INTERNATIONAL REALTY CORPORATION 


1236 Manhattan Building, Chicago 
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Pocket Catalog P26 


Are you in need of Telephone or Telegraph Instruments, Wireless Material, 
Push Buttons, Fire Alarm or Burglar Alarm Apparatus, Bells, Batteries, 
Electric Alarm Clocks, Medical Batteries, Electrically Heated Goods, Auto- 
mobile or Motor Boat Horns, in fact anything in the electrical line? Stop and 
think for a moment that we have 


“Something Electrical for Everybody” 


And, furthermore, we illustrate and describe it in a way that anyone can understand 
in our 212 page pocket edition catalog. So, if you do not possess this book, 


NOW IS THE TIME TO WRITE FOR IT 


and we will send a copy to you. The prices you will find right and will save you money, 


MANHATTAN ELECTRICAL SUPPLY CO. 


NEW YORK, 17 Park Place CHICAGO, 114 S. Sth Ave. ST. LOUIS, 1106 Pine St. 


AT A PRICE YOU CAN AFFORD TO PAY 
Regular $15.00 Value Special Price 


AnlIdeal Set. Complete—Portable. Sends 8 to 15 Miles. 
Receives 600 to 800 Miles. 

. a Every wide awake young man in America should own and operate 
i this set. An educational and fascinating sport. An ideal gift for 
parents to make. This complete set is mounted on oak base 8}x 16 inches and consists of one inch coil giving 1% inch 
spark, primary condenser, high capacity secondary condenser and switch, key, sending helix, zinc spark gap, highly effi- 
cient tuning coil, fixed condenser, exceptionally sensitive 1000 ohm telephone receiver and cord, universal detector, aerial 
switch, double pole, double throw, 120 feet aluminum aerial wire and insulators, codes. Simple as A B C to operate. 


Send your order in to-day. Complete set, special price, $8.95. Equipped with 2000 ohm wireless receivers and head- 
band, $12.25. Receiving sets, $1.95 upwards. Sending and_receiving sets, $3.90 upwards. Send at once for Circular S, 
and Morse, Navy, Continental and International Codes. S FREE. 


HUNT & McCREE (The House of Wonderful Values) 92-94 Murray St., NEW YORK 


AT LAST a Practical and Efficient 
WIRELESS OUTFIT 


As a humane way of slaughtering cattle electrocution 
is being tried in France. 

A wren has nested in a workman’s disused jacket sus- 
pended on a wall in a sawmill near Bourne, Lincolnshire, 
England. The nest, built of sawdust and shavings, is 
within a few feet of a circular saw in general use. 
ELECTR! House Lighting Plants, Telephones, Dynamos, Fans, 

Lamps, Engines, Motors, Meters, Batteries, Nelts, Bells, 


Books. Catalog 3c. Ohio Electric Works, CLEVELAND, OHIO. 


Electrical ‘sdinnak a ‘switches, trolley Experimenters in Wireless 


cars, dynamos, motors, dynamo castings, gas 


onal : 7 hi for th Our brand new CATALOGUE “B” is just off the press; is 
ngine Castings, everything for the young ¢ + replete with things of interest to the amateur experimenter. 
trician. Send for our complete catalog ‘‘B. Prices and quality are both right and a 2c stamp brings 
you same by return mail. Send for it NOW. 
The Carlisle & Finch Co. DAWSON & WINGER ELECTRIC CO. 
262 E. Clifton Ave. Cincinnati, Ohio 


729 So. Dearborn St., CHICAGO, ILL. | 


— 


VOLTAMP Electrical Toys are not “make believes,” they’re practical, especially well-built 
miniatures and have an educational as well as an amusement value that parents should consider. 
Greatest line of MINIATURE ELECTRIC RAILWAYS and Electrical Toys, also Telephone, Telegraph, 
Wireless and Xmas Tree Lighting Outfits ; Standard instruments and material for experimental purposes and electrical 
work; Dynamos, Motors, Induction Coils, Transformers, Rheostats, etc., and a line of splendid electrical novelties. 


Send 6c in stamps or coin for catalog, which will be refunded on your first order for 50c or over, No postals answered. 


VOLTAMP ELECTRIC MFG. CO., Voltamp Block, BALTIMORE, MD. 


| 
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Ideal Presents for Birthdays and Christmas 
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For countless ages the tremendous power generated by Niagara Falls v was 
wasted. Today science has harnessed this mighty natural force in the ser- 
vice of man, and factories in distant cities are now lighted and operated by power 
generated at Niagara. Yet, greater than this former waste of material power 
is the colossal waste of mental power through lack of proper memory training. 


Are You Wasting Your Power? 


MEMORY IS POWER! A perfectly trained memory is absolutely indispensable to the man or woman 
who expects to achieve REAL headway in life. For no matter how brilliant your mind may be—no 
matter how great your natural mental aptitude—your power will be wasted like the unharnessed Niag- 

ara unless you possess the trained ability to REMEMBER what you know precisely at the right time. 


A Perfect Memory Is the Key To Success 


The mind of the average person is | and 
| powers through ability to memorize and con- 
filled with thousands of single unre centrate. In the modern business battle - 
lated ideas which waver and fluctuate | matching wits each hour of every day — 
like the waves of the sea with eyery passing | the ability or inability to think on your 
emotion. The man with a “wandering | feet, to remember instantly and accurately, 
mind”’ is like a rudderless boat at the mercy | means gain or loss. To succeed you seust 
of treacherous currents and eddies, drifting | be “ forget-proof.”” Therefore resolve this 
helplessly and hopelessly to certain failure. | very day to “STOP FORGETTING!” 


What the Dickson System of Memory Training Will Do 
For You My System of Memory Training is successful because it is thoroughly 
scientific yet intensely practical in its adaptability to the needs of all. It is 
the natural easy way to mental mastery — the short straight path to proficiency. It will 
teach you among many other things: How to remembér names, Faces, facts, figures, 
engagements, etc.— How to acquire the habit of logical thinking with the power to 
concentrate at will on any desired subject; ability to memorize studies, pass 
examinations, etc.— How to focus your thoughts effectively on the vital details of a 
business proposition.— How to think on your feet and make an effective extempora- 
neous speech.— How to overcome self-consciousness and bashfulness, etc., etc. 


I Want to Send You My Book, “How to Remember,” 
Absolutely FREE ney clip the coupon and mail it today. It will explain 


clearly the course that has raised thousands of men from 
failures to great successes. Yeu can have this same training. My free book is the 
first step. Don’t delay. Age, education, vocation or place of residence makes no 
difference. Send the coupon or postal today. 


How to Get a Free Copy of This Val- 


De luxe edition handsomely illustrated, 
uable Volume richly bound. Is exactly suited to 
meet the needs of the man or woman who 


enry 
Dickson 


America’s foremost 
wthority on Memory 
Training, Public Speak- 
ing, Self-Expression, and 
Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago 


desires to be a successful public speaker. 
The price of this 1912 de luxe editionis g Prof. Henry Dickson 
“ 705 Audit Bldg., Chicago, Ill. 
$2.00. I will, however, present a copy Send me free also 
absolutely free to every student who | full particulars how to ottain a tree copy of Dickson's t 
enrolls for my course of memory training 
within ten days after reading this offer. 
Postal Today 7 
ee oe STAT Be 
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NOT WIT[T BOOKS 
ONLY SUCCEED 


Good Draftsmen are ALWAYS in Demand ALWAYS 
Busy, ALWAYS Drawing Good Salary 


The Work is Pleasant, Interesting, Clean 
and Leads to Best Paying Highest Positions 


If you are ambitious, bright and anxious to learn I can train you at home 
on practical, actual Drafting room work in a short time for a position $125- 
$150 monthly. Only a limited number can receive my personal training. 


I DON’T SELL YOU a lot of books to look at with disgust or to lay ona shelf to be 
covered with dust. You can’t learn a trade out of books. 

I DON’T SELL YOU printed school lessons or pictures to copy. You MUST learn on 
actual Drafting room work to get the required experience. 

I DON’T SELL YOU or give you a worthless ‘‘cheap-skin’’ Diploma to hang on the 
wall and that will be all. 

BUT I TRAIN YOU until competent; more than that, until placed in position at above salary. 

AND I TRAIN YOU personally and individually to advance you as fast and far as you can go. 

AND I TRAIN YOU on practical work to give you required UP-TO- DATE, 
PRACTICAL WORKING EXPERIENCE. 


Remember: 

I AM NOT teaching 227 different trades— ONLY ONE 
and THAT ONE right, 

I AM NOT looking for students—they look for me, 
for I have been at this over 22 years. 

I AM NOT accepting every one that has the price— 
only those anxious to succeed with me. 

I rather satisfy a few than dissatisfy anybody. 

I furnish all Instruments and Working Outfit 
(not school set), this HIGHEST GRADE FREE. 

If you want to be aGOOD DRAFTSMAN, 
drawing good salary, write to me AT ONCE. 
Address, CHIEF DRAFTSMAN, Div. 1198 

Eng’s Equip’t Co. (Inc.), CHICAGO 


Please Mention Popular Mechanics 


Shem 


DRAFTSMEN WANTED 

THAT CAN DRAW, | 

THE HIGHEST q 

ONLY — MEN 

THE BEST W/7H BRAIN \ 

PRACTICAL 
MEN WANTED 
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AUTOMOBILES 


AUTOMOBILES cost too much—Duryea 
Motor- Buggies do not—new models for 
1913, prices much reduced. These cars 
weigh only 800 pounds. They have ample 
engine power, and have been simplified to 
the point where there is nothing to break 
or get out of order, Engines are of the 
perfected 2 -cycle type, direct radiation from 
copper spines is used instead of water cool- 
ing. The roller drive is a_ perfect and 
trouble free substitute for clutch, trans- 
mission, and differential. Large wheels, 
ans tires, no troubles. Send for catalogue. 

K. Duryea Motor Co., Saginaw, Mich. 


GUARANTEED 5,000 miles . without 

puncture. If your tires are old, don’t 
throw eo away, or you'll throw away 
$50 to $200. With Durable Treads we 
give yo u a written guarantee for 5,000 
miles without puncture. This is binding 
whether your tires are new or old-tread 
worn, rim-cut or rut-worn. Durable Treads 
cost only half as much as tires, Write 
for booklet and special discount at once 
to Colorado Tire & Leather Co., 1010 
Broadway, Denver, Colo. 

MOTOR Wagons—Read the ‘Power 
Wagon” for reliable information concern- 
ing machines employed for business pur- 
poses. Issued monthly; single copies, 20 
cents; $2 a year. The most valuable jour- 
nal of its kind published. The Power 
Wagon, McCormick Bidg., Chicago. 


FOR Sale—Big bargain. Six cylinder 
Frayer-Miller automobile, rebuilt, color, 
Auto Red, black fenders; new top and 
tires, Electric side and headlights; in 
good order or no_ sale Price, $750. 
Marsden L. Colvig, Wheeling, W. Va. 


FOR sale cheap. 6 cylinder Roadster, 
also Pierce Arrow Limousine; first class 
condition. 4400 North Broad Street, Phila- 
delphia. 


WANTED—Second hand Stanley Auto, 
Wm, McMichael, Muscatine, Iowa 


FORD owners wanting five electric lights 
available anytime, using Ford magneto for 
charging a storage battery (self contained 
system). Write American Battery Com- 
pany, 1129 Fulton St., Chicago, 

FOR Sale—Frame, wheels, springs, both 
axles and transmission from National car. 
Fine shape. Price, $100. 25-30 and 3: 
new automobile engines. E, Alford, 
Goshen, Ind. 


FRED’K A. Smith Co., Inc., want good 
live men to handle their line of Pleasure 
Cars and Auto Trucks, Exclusive territory 
given, Al references required, only men of 
the highest integrity need apply, address, 
230 West 58th St., New York City 


OLDSMOBILE —— less two tires 
for sale cheap. Wolke Cycle Co., Louis- 
ville, 


A NEW Car? Then Gone your 
trimmings with ‘‘Silplate,”’ 50c, $1 prepaid. 
Chemist, 1535 Grand, Kansas City, Mo. 


FORD 4 cylinder, magneto, electric lights, 
shield, extra tubes. Indian motorcycle, good 
condition, cheap. Borden, Campbell, N. Y. 


FOR Sale—Set Timken truck axles. 4 
cylinder five passenger car, cash or unim- 
proved Jand. Dr. Kemper, 721 Eastern Ave., 
Connersville, Ind. 


1912 MERCER 4 passenger, fully equipped, 


run 2,500 miles, $2,250. 1614 Broadway, 
Denver, Colo. 


2 CYLINDER, ) Pass. Winton, over- 
hauled, nearly new tires, good condition, 
$140. Carl Baerwalde, Cleveland, Ohio. 

AUTOMOBILE instructions, four weeks’ 
course covering shop and road work—pro- 
vision for out-of-town men. Send for book- 
let. P. M. West Side Y. M. C, A. Auto- 
mobile School, 318 West 57th St., New 


Yo 


PECIAL—Late Model White Steam 
Car, modern equipment, excellent condi- 
tion. Charles G. Pape, Fort Wayne, In- 
diana. 


BROKEN cylinders and crankeases ex- 
pertly welded by oxy-acetylene process and 
guaranteed one year by experienced and 
reputable company. Absolutely convincing 
proof, estimates, and other details on re- 
quest. Charges average only % cost new 
parts. Also repair cylinders scored by 
loose wrist pin $12. Automobile springs, 
all designs, at 25% off car makers lists. 
References -Dun and Bradstreet. or any 
Waterbury bank. Waterbury Weld Com- 
pany, Waterbury, Conn. 


Classified Advertisements 


Advertisements in this section, 10 cents per word, each insertion, minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 
ified head in the December issue, copy must reach this office not later than 
November Ist. 


Chicago, /ll., Sept. 10, 1912. 
Popular Mechanics Magazine, Chicago, lil. 


Gentlemen: Your letier of the 6th inst. inquiring regarding results of our classified ad 
anticipated a letter, we were on the point of writing you. Asa direct result of our three line 
ad in Fopular Mechanics, we received an order the first of the week amounting to $750.00. 
Last week we received an order for $90.00, which was preceded the week before by an order 
for $60.00 from the same party. We are continually receiving orders ranging from five to 
one hundred dollars, which is proof positive that we are satisfied with your paper. Our 
renewal order will be for one year and will also include an advertisement covering some of 
our other lines. Yeurs very truly, (Signed) PIONEER PORTRAIT & P. F. CO. 


AUTOMOBILE bargains. Lowest prices AUTOMOBILE Tires, aw 1912 stock, 
and largest list in the world All guar- closing out at cost. 28 $7.70; tubes, 
anteed, shipped freight prepaid, get my $2.40; 30x3, $8.70; "$2 0: 
prices before purchasing. Runabouts, Olds- $12.50; tubes, $3.60. Other sizes at equally 
mobile, Reo, Cadillac, $50; Fords, Buicks, reduced prices, Write for revised price list 
$150; Touring cars, Cadillac, $90; Reo, Goods shipped subject to examination, 10% 
$150: Buick, $175; Winton, $275; Pope | with order, balance CC. O. D. Surplus 
Toledo, $300; Ford, $300; Maxwell, 275. Stock Outlet Co., Dept. B, 105 S. Dearborn 
1 have all makes on hand, I desire agents | St., Chicago, Il 

to sell my cars, write for Special Agents TIRES. fresh highest gra 
proposition at once. P. M. King, 217 | ond x3, $8 30% 

West 125th St., New York City t4x4, $21.00: 36x4%, $2 8.00; 


= 39. All other sizes in proportion, Send 
parts, | and for complete bargain sheet. Terms 10% 
Crilly Block, ‘Chicago. cash, balance C. O. D. subject examina- 

tion. Boss Rub Co., Denver, Colo 

~ SIMPLEST» way on — to oe auto- ~ “LIGHTER De Luxe,” the best and 
mobile engine, 25c. trong Homer, | cheapest lighter on the market. A post card 
Mich. will bring complete description. Miller- 
“THE How and Why of the Automobile’ Marshall Co., 4539 Calumet Ave., Chicago 


grade | fi ActOry 
$13. 3 


—A 200-page book of practical information NEW lihp. 2 cylinder auto engine, com- 
for seekers after the fundamental facts re- plete, $50 Automobile radiator, $12. KR 


garding the gasoline engine and its appli- Strong, Homer, Mich 
cation to the motor car. Interesting and | —{pUMINUM Br ; > 
instructive to both the beginner and the ex- successful, pm oe} Practical, 
pert. Bound in full cloth—250 illustra- and pound. Floor Three, Schaap Building 
tions. Price $1.00 Popular Me- Brooklyn, N, Y 
chanics Book Dept., C —_ 
OLD Tires look like new with Tirepaint 

AUTOMOBILES. —. sale 0 on new Big profits selling it Formula for 50c 

and used cars. Box 275, Burlington, Wis. Chemist, 1535 Grand, Kansas City, Mo 


AUTOMOBILE model. Every part shown p Pi. Hi ARGE the battery yourself, ‘‘Amer 
and named. You can to all intents and ican’’ rectiflers—all sizes, Storage batteries 
purposes take off the wheels, raise the | ~-all sizes. American Battery Company, 
hood and remove the body; exposing to | 1127 Fulton St., Chicago 

view the vital parts. The only practical “IDEAL Vuicanizer. Inner tubes perfectly 


method of studying the automobile. Price repaired in 15 minutes for 2c Easy t& 
50 cents postpaid. Popular Mechanics operate. Complete outfit, material for 4¢ 


Book Dept., Chicago. patches, $2.50 prepaid. Circular. Billinger 
Co., Saranac, Mich. 
AUTOMOBILE SUPPLIES FOR Sale—20 hp. White Steam engine ir 


Al condition. Price, $40. 1423 North Ave 
REPAINT your car yourself—with our | Bridgeport, Conn 


materials and full instructions, you can TIRE Specials. Guaranteed Tires. 1912 
repaint your car as weil as a regular fresh stock; just bought an entire surplus 
painter and save from $25 to $50, depend- stock Order today while 3 
ing on its size. Previous experience un- $8.90 Tube, $2.40 

necessary. Latest colors. Write today | 30x3% 7 5: 3 $14. 20- 
for full information and color cards. We 3.55; Sixt $21 25—$4.80 Other sizes, 
also make Liquid Gun Metal, the National prices in proportion Write for complete 
Brass Enamel, $1 a can, express prepaid. list. We ship C. O. D. subject to exam 
The only article 4 proven merit for ination upon receipt of express charges 
lamps, radiators, etc No_ polishing. P 


Auto Tire Co., 1425 Michigan Ave., 
Arsenal Varnish Co., Dept. P, Rock Island, ago, 


Tilinois. ~“TIRES—New fresh stock, while they last 
AUTO e¢ pa. brand new, 28x3, $6; 28x3 }, $7.75; 30x3, $8.60; 30x 1.50 
50: 


30x3, $6.5) x3% 30x4, $13.50; $12.40; 34x4, $18; ‘other ‘sizes, prices 
13.50; “32x4, 


.25; 33x4, write for complete catalog. 
15; 35x4, $16; 36x4, $17: 10% with order, balance C. O. D.; ex 
HO "36x4%, $20: 37x4%, $21; 36x5, amination allowed Para Auto Tire Co., 
We ship on receipt of 10°%, subject 1417 Michigan Ave., Chicago, Ill 
amination. Order today as_ stock is —---. wil 
limited, Carlsten Williams Company, Dept. 
P., Chicago, Til. $15: 34x4, $20.50: $22.50: 


36x 

{AKE inner shoes from your old tires. the same tires guaranteed for 3,500 miles 
Ne cutting, buckling or overlapping. Posi- add 10% to prices shipped on receipt o 
tively no creeping and thousands miles 10% amount of order Vanderpool Tire 

added. Valuable information. Fifteen 2c | and Rubber Co., Springfield, Ohio. 
stamps. Mitchell, 619 Broadway, Los ‘FORD, Buick, Overland, E. M. F., Max- 
Angeles, Cal. well, Air-Friction Carbureters, drive your 
AUTO tires mended in one minute. | cars three miles per hour on high. Much 
Write for particulars, M. R. Silvernail, | more speed; much less gas. Starts easy 

Y 


Altamont, N. A in cold weather Satisfaction or refund 
SILVER plate the brass on your auto- money. Air-Friction Carbureter Co., Day- 

mobile and e"iminate polishing, costly ap- | ten. Ohio 

plied, costs less than polish, formula 35 TIRES—All makes, all guaranteed. 

cents, silver preferred, Box 21, Sabina, | 28x2%, $4.50; 30x3, $6; 30x3%, $13. 

Ohio. Write for our complete list of tires and 


s before purchasing. We ship C. 
WE make a better unguaranteed Auto- | tubes before purchas' 

You get exactly what you pay for. Gums, 


Fabrics and Mechanical goods. National STEAM auto boilers bought, sold and re- 
Company, 1400 Clybourn Place, Chicago, | paired. J. L. Lucas, No. 2 Fox &t., 
IL Bridgeport, Conn. 
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MOTORCYCLES AND BICYCLES 


_ Valves to fit Thor 4’s, 
$1.50. M. M., $1.25. Upper con- 
necting hn g bushing for M. M.’ s, 50c post- 
paid. Workmanship and material superior. 
Anderson's Motorcycle Store, Batavia, Ill. 


MOTORCYCLE Manual—Construction and 
operation of a motorcycle fully described 
and illustrated; complete trouble chart: 
125 pages; cloth bound, 50 cents postpaid; 

per covers, 25 cents. Motorcycle Manual, 

1 Chambers Street, New York. 


SIDE cars. The latest, best and only 
undersiung side car on the market. — 
adjusted to fit any motorcycle; has 
lines of an auto with side door. If in 
terested write for illustrated folder. Elgin 
Sidecar & Wire Wheel Mfg. Co., 162 Dex- 

ter ae Elgin, Tl. 


RCYCLE Casings, 28x2%%, $6; 22x 
os fy 50. Brand new stock, all studded 
tread single clinch. Made by United States 
Tire Company, Carlsten-Williams Com- 
pany, Chicago. Mention this publication. 


FOR Sale—1911 Minneapolis Big 5, two 
speed, with new 1912 clutch and luggage 
trier, good condition. Price, $150. KE. 

Mallernee, R. F. D. No. 4, Battle 
Creek, Mich. 


1911 7 HP. FLYING pouee, $165. 4 
hp. Excelsior, $100. 1912 hp. Indian 
and Flanders, $125 each. eee 1912 Flan- 
ders, $150. All in perfect shape. Call- 
well’s Motorcycle Agency, 5 South Water 
St., Newburgh, N. 


I HAVE a 1912 cane also two other 
machines, will sell at great bargain and 
allow easy terms. Write for prices and 
terms. Kdward F. Leonard, 59 Falmouth 
Street, Boston, Mass. 


DIXIE Flier Motorcycle, brand new, 
had if at once, Write Box 119, Homer, 
cn. 


F. N. FOUR cylinder in first class shape, 
must sell. Geo. Smith, 1439 So. 18th St, 
St. 


Louis, Mo. 
SALE. Twin Indian motorcycle, good 
condition. 1 front and rear auto axie. 


A. Kiedinger, Pensacola, Fia. 


MOTORCYCLE cases fully guaranteed. 
Bailey type tread 28x2%, $6.95; tube, 
$2.15; by mail, $2.30; on wm. -, of 25% 
amount of order we ship, allow examina- 
tion. Vanderpool Tire and Rubber Co., 
Springfield, Ohio. 


50 USED motorcycles, guaranteed run- 
ning order; $25 up. Shipped on approval. 
PARTS for F.- N.’s, Curtiss, Royals, Pio- 
neers, M.-M.’s, Indians, Thors. New York 
Motorcycle Co., New York City, 


PREPAID Motorcycle Supplies. Send for 
catalog listing every motorcycle accessory. 
All goods shipped prepaid. You will save 
money. Immediate shipment. Write a 
postal now. Saufley Supply Company, 
Kansas City, Mo. 


WANTED—Secondhand motorcycles for 
cash, any make and horsepower. Con- 
dition no object. Send description and 
price, and we will give you shipping in- 
structions. Harry R. Geer Co., 888 Mc- 

an Ave., St. Louis, Mo. 


SUPPLIES—One thousand guaranteed 
articles shown in our big free catalog P. 
at rock bottom prices. Kellers 25c book- 
let, construction, management and care, 
now l5c. Motorcyclist, dollar magazine, 
25c for trial half year. Indian Mica Spark 
Plugs two for 1. Motorcycle Equip- 
ment Co., Hammondsport, N. Y. 


MOTORCYCLES. I have all makes; 
I can save you dollars, my illustrated 
catalogue is the largest published, mailed 
free. Marshes, $20 up; Indians, $25 up; 
shipped freight prepaid and guaranteed for 
six years, send for my lists before pur- 
chasing. P. M. King, 213 West 125th 
St., New York City. & 


WANTED—1000 Motorcycles immediately. 
Get our cash offer before you sell. We 
will purchase 1 or 1000. Motorcycles, 
219 West 125th St., New York City. 


MOTORCYCLE Tires, all makes, all 
guaranteed. From $2.75 up. Get our 
prices before purchasing any tubes or 
tires. We can save you money. Guar- 
antee Tire Company, 213-219 West 125th 
St., Dept. M, New York City. 


$50 BUYS good running motorcycle, your 
chance. Hall, 632 W. 62d St., Chicago. 


MOTORCYCLE Bargains! 1912 Indian 
4 horsepower, never used, $175; good 1911 
Indian 7 horsepower, $160; 1911 Indian 
5 horsepower, $145.’ Indian Motor Co., 
Tiffin, Qhio. 


FOR Sale—Advance 1911 Minneapolis 
two speed motorcycie, $30 of equipment all 
in perfect condition. $165 takes it all. 
Gus A. Anderson, Sauk Centre, Minn. 


FLANNEL Shirts—Fall and winter weight. 
Write for sample card; it will save you 
money—guaranteed and union made. Doug- 
lass and Talbot, Indianapolis, Ind. 


IMPROVEMENTS in Motorcycles and 
parts wanted; send sketch. Sanders, 18 
Crilly Block, Chicago. 


DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., Dept. 27, Galesburg, Kansas. 


MOTORCYCLE and Bicycle Repairing— 
a 300-page book of up-to-date practical in- 
formation. _Profusely illustrated. Price $1 
—— Popular Mechanics Book Dept., 
Chicago. 


AERONAUTICS 


BIG bargains in second-hand motorcycles, 
$25.00 up. Indians, Harleys, Thors, Excei- 
siors and Merkles. Write for full descrip- 
tions. Howard A. French & Co., Baltimore, 
Maryland. 

WILL sell 7-horsepower Indian twin for 
$160. Excellent condition, Wm, Leffier, 
Tiffin, Ohio. 

MOTORCYCLE LKiders. Send 25c one 
year's subscription. Has Motorcycle and 
Gas Engine Department, etc. Digest, Grand 
Rapids, Mich. 


M. M. MOTORCYCLE; cheap, $65. Fine 
condition, photo. F. Cleaver, | Pal m, Pa. 
$115 BUYS os ar 6 Merkle Twin, equipped. 
Vodoz, 1108 E. 42d Place, Chicago, Ul. 1. 
I91l INDIAN twin with prest-o-lite, lite, $145 
cash. Kalph Leffler, Tiffin, Ohio, 
WANTED. Motorcycle motor. J. F. 
Busey, 1122 N. 10th Ave., Pensacola, Fla. 


BIG bargains in good motorcycles we 
have taken in exchange on new ones. Send 
for special bargain list. Shaw Mfg. Co., 
Galesburg, Kansas. 


$8 SAVED for you. I am selling $30 
Bicycles at $22. n one of these Bicycles 
while riding one. One Emerson Type 
writer, sell cheap. Write Ralph L. Cowles, 
Collinsville, Conn. 

1911 Ba 4hp., $90. Excelsior 1911, 
$40. Engines, $7 Other 
rgains ; stamps ‘or catalogue. olke 1 
Company, Louisville, Ky. 
GUARANTEED Automobile or motorcycle, 

$100. Mount, Mill St., Marion, Ohio, 


DEPERDUSSIN ‘“‘Monocoque’’!  Inter- 
national Champion! Racing, Cross-coun- 
try! Complete Working Drawings, Speci- 
fications, $3. Small Blueprint, 25c. Nieu- 
port 20-30 horsepower monoplane, 2°’ .24’, 
Plans, $2. Small blueprint, l0c. ‘‘Mono- 
glider,’’"—Guaranteed Man-carrying, $25. 
Knockdown, $19. Plans, $1. Wright 
glider plans, $1. Patterns, building in- 
structions, Wright, Bleriot, Nieuport ribs, 
$1 each. ‘‘Aviation,’’ Lawrence, Kansas. 


GRAY Eagle Motors, are light, efficient 
and economical. No pumps, radiator or 
water Meaning more power, less weight, 
less trouble, more power and reliability for 
less money. Write today for particulars 
ond. prices. Kemp Machine Works, Muncie, 
ndiana. 


WORKING drawings of every standard 
aeroplane, Wright, Curtiss, Voisin, Bleriot, 
Nieuport ribs and successful biplane for 
sale. Victor Tyler, " Georgetown, 
Indiana. 


FOR Sale—New eight cylinder Hall- 
Scott Sixty hp. motor with propeller. Guar- 
anteed perfect; price, $800. D. Alexander, 
52 Tompkins St., New York, N. Y. 


TRY a pair of our a Enclish Pe | 
propellers for 45e. Bay ero Supp 
Company, Room 228 Bacon On 
land, California. 


AEROPLANE Supplies—Big Mon 

Flying. Build your own aeroplane” = 
carry in stock all woodwork and metal 
fittings which enter into the construction 
of the Curtiss, Bleriot, and other type aero- 
planes. Our prices are unbeatable. In- 
mediate delivery guaranteed. A few slightly 
used motors at attractive prices. Cata- 
logue “‘PP’’ describing over 750 parts and 
fittings sent upon receipt of 10 cents. New 
York Aeronautical Supply Co., 50 Broad- 
way, New York, 


other propeller on Your Fooat y 
Money for those that use them. All Prizes 
won b Anthony Jannus at Cicero and 
Grant k were won with Excelsior Pro- 
pellers. Address Excelsior Propeller Co, 
1488 Belt Ave., St. Louis, Mo. : 


LEARN to Fly. We will teach you how 
in six weeks. Pilots license guaranteed, 
Tuition fee, $300. Bleriot Monoplanes used. 
Tuition free to purchasers. Send for illus- 
trated catalog. American Aeroplane Supply 
House, Hempstead, N. Y. 


COMPLETE plans drawn to scale, ac- 
companied by clear building instructions— 
Wright 3 ft. biplane, 25c; Bleriot 3 ft, 
monoplane, ‘Cecil Peoli’”’ champion 
racer (official record 1,691 ft.), 25c. Send 
5e for our new . illustrated catalog, 
most complete, including Rules for Model 
Contests. Ideal Aeroplane & Supply Co., 
82% West Broadway, New York. 


EVERYTHING for Aircraft. We under- 
sell = competitors. Torpedo tanks, $3.75; 
whee $4.75; pulleys, 18c; Turnbuckles, 
Steer mahogany steering wheel, $2.75. ‘‘Let 
us tell you why.’’ Heath ‘Aerial Vehicle 
Co., Chicago, Ill. 


MAJOR part Curtiss Biplane, and pro- 
peller, First $50 takes all. Michael Kot- 
chon, Manistique, Mich. 


CURTISS Convertible Hydroaeroplane. 
Scale drawing and concise building instruc- 
tions, 35c. Ideal Aeroplane Supply Co., 


New York. 


ASTONISHING offer. Complete bill ma- 
terial, Curtiss or Deperdussin. Heath Aerial 
Vehicle Co., Chicago, Ill. 


BUILD an “‘Ideal’’ three foot Racer boom 
win prizes. 1,000 feet guaranteed. 
Dlete building materials, including 
and finished propellers, $2 prepaid. Plan 
only, 15c. Ideal Aeroplane Supply Co., 
New York 


NIEUPORT Monoplanes—17” Flying 
models, Parts, 85c. Circulars, 2c. ‘‘Lea,”” 
Brunswick, Mo. 


FOR Sale. 30-40 hp. Gray Eagle aero- 
plane engine, perfect condition, full equi>- 
ment, $325. Frank Heitz, Ashland, Ohio. 

BICYCLE monoplane instructions how to 
build, 30c. TT. Hofmeister, Overlea, Md. 


MOTOR—For sale. 50-hp. Bradley aero- 
plane motor, 8 cylinders, Bosch magneto, 
Parkins carburetor, guaranteed. Address 
J. O. Eberhard, Bulletin Building, Phila- 
delphia, Pa. 


COMPLETE catalog. Aeroplanes and 
hydroplanes for stamp. Models included. 
Chicago Aero Works, 164 North Wabash. 


IMPROVEMENTS in Aeronautics want- 
ed; send sketch. Sanders, 19 Crilly Block, 
Chicago. 


PATENTS secured on Aeronautical In- 
ventions. Cc. L. Parker, 910 G. St, 
Washington, D. C. 


“VEHICLES of the Air,’’ the newest and 
only up-to-date contribution to the litera- 
ture of aeronautics, contains large working 
plans of all successful modern flying ma- 
chines. This book of 500 pages, 140 half- 
tone photographs and 130 drawings is the 
only book published containing every known 
fact of this interesting subject. Size, 9x 
5% inches. Price $2.50 net, postage 25 
cents extra. Popular Mechanics Book Dept., 
Chicago. 


MODEL Aeroplanes, How to Make and 
Fly Them. By W. Twining. Consisting of 
5 sheets of scaled drawings, showing three 
different models, with descriptive booklet. 
By mail, 55c. Popular Mechanics Book 
Dept., Chicago. 


DUPLICATORS AND DEVICES 


MOTORLESS Man Flight Solved. Half 
interest offered for financial aid to de- 
velop and perfect. E. E. Damkohler, Ft. 

ers, Florida. 


HOW to get a Hektograph that will a7 
150 copies in 10 minutes; letter size, $2.0 
Write for circular. Heyer Duplicator Co, 
118 No. La Salle St., Chicago. 


“nono 


EXCELSIOR Propellers delivers the 
{ 


BOOKS AND PERIODICALS 3,000 RECIPES, Formulas, Trade Se- LEARN Drafting. Your spare time this 
—_—_— crets. New Edition, 40c prepaid, Scientific winter will secure you a fine position. In 
HITTING the bull’s-eye in veading. Book Shop, Syracuse, N. Y. struments free. Write for catalogue, Max- 

a book till you know it is what en . . ton Institute, 158 Lawrence St.. B . 
=p We loan you by mail books YOU a success? Discover and use ail New York. awretice St., Brooklyn, | 
you may either buy or return, We plan | Your. latent forces. ‘Power of Personal ———____ q ! 
you Thort reading courses free. Everybody | Magnetism’ teaches you to develop that MATHEMATICS made easy for all by 
ore “personal attention. Self-help; busi- subtle, unseen force that makes men Ropp’s Calculator, Figures out, in the 
os Mealth ; recreation; house and home; | Strong, powerful, successful. 128 pages, 25c. twinkling of an eye, every 


conceivable prob- 
agriculture; economics and social problems; | The Library Shelf, 851 McClurg Bidg., lem that occurs in the Office, Store, Shop, 


‘hicago. Bank, Farm or Factory. Greatest 
jon; new thought; books for writers and | Chicago : ’ eatest time and 
speakers, ete. Standard books only. Ask RHYMES of David. Rare, true to na- Ce ne, vote r figures in the world. 
for lists and Library Critic, and state sub- | ture. $1 postpaid, Fetter Sales Agency, siap ime Popul :e e, $1 : Vest pocket 
jects in which interested. Oriental Esoteric | Robinson, Md. 318° W ec Ww hy ilar Mechanics Book Dept., 
Library, 119, Washington, — ashington St., Chicago 
FOX and Hound— Monthly magazine 


“FOR Sale—One set New International | apout hunting, fishing, camping and sport- LEARN bookkeeping at home for $1. Its 


- simplicity shown by practical set of book 
Correspondence School Books of Complete | ing dogs; pit bull department; $1 year. | 00ks 
Commercial Business Course. Cost $20 oaaeae oy Fox —s Hound ‘Decatur, and business forms. For every entry full { 
or $10. Also handsome book on_ Modern | qyijnois ° and clear explanations. No long study, no 
Locomotive Construction, new. Cost $10 o—— high tuition, Price $1, postpaid by G 
for $5. Carl Sturdevant, Laceyville, Pa. LEARN to be a chauffeur. An up to | Melvill 1, Box 531, Syracuse, N. Y. 
— : date book which tells in plain language how AR" ther Car ~ 
cat to operate, repair and take care of an trade to make urse 
or speed launc ildine B ce automobile. Sample copy this month by | money 2c 
Yacht and Boat Building Books. ude mail only 10 cts. Pike Pub. Co., So, Nor- u 
Publishing Co., 242 Hudson St., New York, walk. Conn Industrial Art, San_ Franc isco, Caltfornia ’ 
New York. - - - - DRAFTING, Art ~ Drawing and Mathe- 
BOYS! Send l0c for six months trial ENGINEERS’ questions and answers for matics taught practically and _ efficiently, i 
subscription to “American Youth’’ Prince license. by diobson. for twenty five cents, Sundays, 9-12 S24 Clark St., H 
of Juvenile Publications. 24 large pages. postpaid. Send — stamps. Reilly’s Book Hanstein and Son, Chicag ] 
American Touth, 3004 Prairie Ave., Chicago. | Store, Philadelphia, Pa DESIGNING Course, 
WISH to know the trees? Then name Chappell, Box 825C, Oklahoma City, Okla 
information we can send you, » B. | only book published on this interesting art. $ "ART s A Panorama 
Howe Co., Lowville, N. Y. A concise working manual both for those A 
- — who desire to spin metal as an art recrea- WA. ivents, olitic al, ndustrial, 
EED! Prosper! Read, How to be | tion and to follow this work as a trade. wee ¥ umorou ®. regic: all ee 
Happy though all goes wrong.” 50c. Par- | g9 pages. 33 illustrations. Price, 50 cents + nan ators st. Six n = vers of Cartoons ) 
a ora, 0 es P| 
Chicago 100 of the best cartoonists and hand- 
IF — in : — = our GAS for power is taking the place of somely and durably bound in book form | 
free book. | Randolph a ww hi atent | steam for reasons of economy. Learn all | will be sent prepaid to any address for ] 
~— 620 F 8t., N. * ashington, | about this great change by reading our new | $1 Cartoons, 318 W. Washington St., : 


non-technical book on this subject, written Chicago 


“CLEOPATRA,” fascinating book, 25c. | by a first-class authority for the practical 

Stamp brings catalogue. Paul Duff, 2713 | man. 192 pages, profusely illustrated, woo the Modern 

* Mozart, Chicago cloth binding. Price $1.00 postpaid. Pop- ore bat are we! oOo you agree { 
- : ular Mechanics Book Dept., Chicago with the selection resulting from the in- 

logue free. Reese Publishing House, Mount ” ‘opular Mechanics Magazine? 1e 

Pleasant, Pennsylvania. $ EDUCATIONAL AND INSTRUCTION complete ar of — vote showing the { 
ple —_—_—— selection of the wonders together with a 

1,200 CARTOONS for $1. A Panorama PLASTER casting and mould making, full historical sketch of each ‘ 


one reprinted in 
instructions in five booklets, $1, describing | pamphlet form mailed to any address for / 
the making of elastic moulds for casting 10 cents in stamps Popular Mechanics 

plaster, cement, etc., in ornamental form, 31 w ushington St., Chicago / 


of World events, Political, Industrial, 
Social, Humorous, Tragic—ail of intense 
human interest. Six numbers of Cartoons 
Magazine (January to June, 1912, inclu- 


castin ithou yulds, casti ‘oO ife 
sive) representing the best work of over ' THE Practical Correspondence School of 
100 of the best cartoonists and handsomely | jng figures, hardening process, coloring | Franklin, Tex. offers complete and practical 
and durably bound in book form; will and waxing in marble, ivory, antique, pom instruction in mechanical drawing. Tui- : 
sent prepaid to any address for $1. Car- | peian bronze, ebony, bronze gilding, gold | tion reasonable. Write for booklet A. 
toons, 318 W. Washington St., Chicago. 


i . | leaf burnishing, ete. Mahler, 117 Russell IN 
“FOR Sale—C opies of the , August, 1912, St., Brooklyn, New York. we show you how to earn $10 to $15 per 
number of Popular Mechanics Magazine con- ’ 


connection with your clerical work 

j 

taining the complete articles on the Seven IMPROVE your English by securing our | Week and hold your position besides. No : 
| 

! 


copyrighted booklet, Mistakes in English and | Canvassing. We, as manufacturers of pat 
ye gt Se ae How to Correct Them, Clear, concise, com- ented specialties, have new easy mal] or- 
scientists, Price, 5c per copy, postpaid. | Prehensive, written by practical. experienced | der plans that can be carried on in your 
Popular Mechanics Co., 318 W. Washington | S°#0ol men. Price, 25c. Schoolmen, Mil- own home to keep the factories busy. 


Large profits Small capital If you 
St., Chicago. are one-of-the-want-to-go-ahead kind write | 
BACK Numbers of Popular) Mechanics STENOGRAPHERS in demand at good today for catalogue (copyrighted) plans and 
Magazine—We can supply the regular | salaries; rapid promotion; bright future. No | sworn statement. J. M. Pease Mfg. Co., 
of an as far 555 Pease Bidg., Main St Buffalo, New 
ac as January, 911, or 15 cents a Yrite quickly. Shorthanc eporting om- York 
copy postpaid. Popular Mechanics Co., pany, Desk 26, Indianapolis, Ind 
318 W. Washington St., Chicago. LEARN show card writing and earn $25 
STEEL = Sock -EARN by correspondence to fit glasses. to $35 weekly Our course teaches this 
‘ Pi ‘emper ng 0 or mechanics ignified calling. Lincoln College of Op- fascinating profession thoroughly and com | 
= Mechanical Digest one year, special | tometry, Lincoln, Nebraska. sletels Regular price, $30. You can get ; 
e 2 Mechanical Digest, Grand — 4 = 
= vids, Tict UNIGRAPH northand in 7 lessons only it now for $5. Particulars and testimonials 4 
‘kiy | free. L, B. Hitpas, 114 8, Adams, Peoria, 
DO not fail to read Independence and | Only high grade system quickly | 
Fortune _ under Business Opportuniti learned. Send 10c now, and 50c in 5 days — 
—— —<—————————=—= | or return books. Unigraph Co., Omaha, SEND 50c for booklet ‘How to Run and 
MY book, ement a Lost Art Found,” | Nebraska. SEND Sve Ser bees | mew te 
i Install Gasoline Engines,’”’ and year’s sub 
contains full information about both an- ~ 
cient and modern concrete works, also di- HOW 7, _Make Printing Cuts and 200 | scription to Gas Energy, 28 Murray St., 
lections for making wood concrete, and | Formulas, 15e, Publisher, 49 Clinton St.. | New York ' 
. building beautiful homes at small cost. Albany, N. * PARAGON Shorthand. Learned in one 1 
Price fifty cents, three books for one dol- nee EPHONE Troubles and How to Find week. Valuable invention by expert stenog 
Peter De Linde, Zion City, Them pages) 25e. Hyde Co., 183 | rapher—Not by mere theorist Writers 4 
at Sth St., waukee, is Government employ. Speed capacity beyonc 
GAS Engine Troubles and Installation. THE Mastery of Words. How com hend New Orleans._1 , 
Cloth, $1; flexible leather, $1.50; Auto- | mand the right word every time nvalu- | stitute, 1452 Camp St.._ Ne : 
F mobile Troubles and How to Remedy Them. able to you. Write me. E. D. Snow, Main CROSS Real Estate Course, $2. George ; 
Cloth, °$1; leather, $1.50. Eight other | St., Hornell, N. Y. Winstel, 1624 Pleasant Street, Cincinnati, ) 


practical and reliable mechanical books. 


Send for circular. Chas. C. Thompson Co.. TRAIN for Increased Service-Power Ohio 


Special proposition to one in each locality. | ary-raising hand- 
Dept._C._1126_S._ Wabash _Ave., hicago. Common Sense Business School, Rising “anes  ele- { 
‘ ~ ppd Book, ‘“‘Jane,"’ 10c. Catalog of | City, Nebraska. gant specimen and journal free. Franc is 

ooks and -_ pictures free. Bond b. UNCLE Sam is a Liberal Employer. Qua!l- B. Courtney, Box A 492, Detroit, Mict : 
IMMORTALITY © Ss * pare you by mail for any Civil Service Ex- G Y; . | 
great a ow Tite, after “loth aes amination, Write today for free Booklet | to make a serviceable sextant and Sundial; 


Pages, fifteen cents, postpaid. Stamps | 32. Capital Civil Service School, Washing- Latitude: Time; $1.50 each. Circular free. 


taken. Pastor Landenberger, Windsor | ton, D. ¢ Box 448, Willits, Cal. , 

Place, St. Louis, Mo SHORTHAND improved correspondence YOU can write 100 words a minute with- j 
WONDERFUL Offer. Beautiful leather | course by world’s oldest Supreme Court | out knowning Shorthand. My new method, { 

pocket memorandum book with your name | stenographer. Makes beginners and ordinary | Abbreviated Longhand, simpler than the 

in gold on cover for 25c. Everybody wants | Stenographers expert. Strict! reliable. simplest shorthand, tried and approved by t 

one. Everybody can earn big profits in | Booklet A free. Copeedes School of Stenog- | thousands. Your money back if not de- 
spare time selling these books, Send for | raphy, Rochester, N.Y. _ lighted. Sample lesson 20c. Full oe al 

one today. Novelty Bookshop, 4720 Pensa- DO not fail to a Independence and | lars free. Write today. A. B as 

cola Ave., Chicago. Fortune under Business Opportunities. Court Reporter, Dept. C., Buffalo, N. ¥. 


2la POPULAR MECHANICS ADVERTISING SECTION 


TRADE SCHOOLS 


AUTOMOBILE Engineering. We _ teach 
everything pertaining to the Automobile In- 
dustry Sf you are considering taking up 
any Xeanch of the work, we can aid you 
more than any other institution. Wolverine 
Automobile College (Pre-eminently the 
Bes pt. I, 940-942 Jefferson Ave., De- 
troit, Michigan. 


FREE Kodak Finishing. Send two favor- 
ite negatives, any size, and get Post Cards 
from them free to show our quality. Nega- 
tives returned. G. M, Monroe Co., James- 
town, N. 

WE buy, sell exchange. Bargains 
in Microscopes, elescopes, Binoculars, 
Cameras, etc. Bargain list sent. Kahn & 
Son, Opticians, No. 54 John St., New York, 
Established 62 years. 


MEN and Women Wanted for Government 
Positions. $90.00 month. Annual vaca- 
tions. Short hours. No “‘layoffs.’”” Com- 
mon education sufficient. Over 12,000 ap- 
pointments coming. Influence unnecessary. 
Farmers eiigible. Send postal immediately 
for free list of positions open. 

Institute, Dept. G 22, Rochester, N. Y. 

A COMPLETE course in interior decorat- 
ing in all its branches. Practical work. 
Enter any time. Write for further informa- 
tion. Kalamazoo School of Interior Deco- 
paths Academy of Music, Kalamazoo, 


MEN Wanted—For auto salesmen, Dem~- 


117 Pearl Street, New 

CHAUFFEUR, Repair en Tester, Sales- 
man and Demonstrator. We guarantee to 
qualify you for all of above positions in a 
short time or we will refund your mon 
Come to Detroit ‘‘the Automobile Center’’ 
and learn the business. Michigan State 
Auto School, The Old Reliable School, 11 
to 17 Selden Ave., near Woodward, Dept. 
P., Detroit, Mich. 

PAINTING, Decorating, Paper Hanging 
taught by actual practice. Free Catalogue, 
Chicago School of Painting, 414 Dearborn 
Ave., Chicago. 

AUTOMOBILE School. You learn with 
your hands under the superintendence of 
the best instructors obtainable at the Chi- 
of Write for par- 
ticul ards, Inst., Dept. 
“RB. "Te19 Chicago, Ill. 


CAMERAS AND SUPPLIES 


MUST sell at once at low price, Ansco 
No, 7 Film Camera. Will include Plate 
2 Plate Holders, and 

‘lakes beautiful pictures. 
$30. First M. O. for $20 takes it. If you 
want a bargain get this camera. _ Better 
send your Money Order today. W. Johnson, 
4333 N. Sawyer Ave., Chicago. 

“CASH and the Camera’”’ contains 247 
money-making ideas. I find buyers for all 

nts I deem worthy of publication. Send 

stantly for particulars and valuable Leaf- 
let of Instruction free. A. S._ Dudley, 
Photographic Expert, Box 775G, Philadel- 
phia, Pa. 


FILMS Developed Free—Cut this ad- 
vertisement out now mailing it with your 
first roll. It will be developed and one 
print made free to show superior work 
done. Will Rounds, 2137 Merrimack S8t., 

well, Mass. 


-Highest grade Developing and 
Printing. Write for prices and samples, 
The Camera Shop, 404 Sixteenth St., Den- 
ver, Colo. 

$55 TAKES $90 Press—Reneca speed 
camera with focal plane. Hall, 632 W. 
62d_St., Chicago. 

“AMATEUR Photographers become pro- 
ficient. Send for free sample copy of The 
Camera—the magazine for photographers, 
$1.50 yearly. Covers every department. 
Tells how to earn money. Eliminates wasted 
material. Write and save 65% on some- 
thing every amateur wants. Address postal, 
The Camera, Dept. A, Philadelphia. 


WE buy, sell and exchange. Bargains in 
Microscopes, Telescopes, Field Glasses, 
Cameras, ete. Eight optical instruments 
combined—opera glass, magnifier, compass, 
stereoscope, mirror, telescope. Price only 

._ Special Christmas bargain list free. 
. B. Esaac, Optician, 26 John St., New 

ork. 

COLOR Photography—Amateurs nt your 
landscape views in colors. No paint, brush 
or special apparatus required. Send 2c 
stamp for particulars. Address pee Isen- 
mann, 385 Bergen St., Newark, N. 

AMATEUR Photographers. Do you want 
the best in Photo Finishing and Enlarging, 
it will cost you no more. Send your favor- 
ite negative and twenty-five cents for a 
beautiful 8x10 sample Enlargement. The 
Photo Crafts Shops, Dept. E 

$50 ““KORONA camera like new, 


must sell, on est, Rol 
Fink, Kane, Pa. 


TRANSPARO makes transparent photo- 
graphs on watch cases, dials, chinaware, etc. 
Formula and sample bottle, 25c.  Green- 
halgh, 816 58th Street, Brooklyn, 

BIG Money Saved on Photographic Lenses 
and Apparatus—goods exchanged, Ralph 
J. Golsen, 65 East 46th Street, Chicago. 
Department M. 

FILMS developed 10 cents roll; prints 
all sizes three cents. G. W. Perkins, Tus- 
cumbia, Ala. 

WANTED—Subscribers for lowest priced 
photo monthly. 30 cents per year. Pho- 
ee Topics, 147 Fulton S8t., N. Y. 
City. 


KODAK Films Developed, 10c per roll, 
any size. Prompt attention given mail or- 
ders. Prints 2%x3% to 3%x4%, 3c; 4x5 
to 3%x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City. 

LEARN to Transfer Photos to watch 
cases, chinaware, sofa pillows, ete. Five 
excellent formulas and complete instruc- 
tions, 25 cents. P. Benson, Stewartville, 
Minn. 

AMATEUR Photographers—Make money 
taking portraits; work for yourself ; be = 
dependent. We tell how; I 


STAGE Beauties. We send 101 
illustrations and actual Protog-aphie Mine 
tures of Stage Beauties, , Bathing  Giris, 
Artist Models, ‘‘Art Gems,” etc., to : 
with Four entrancing full-length 
Beauty Posters in Colors fourteen inches 
high for only 25¢ (coin or stamps). Gor- 
don Art Co., Dept. P, New York City, 


TWELVE cowboy postals, twenty-five 
cents, 8. G, Hoffman Co., Gas City, Ind, 


20 ASSORTED Post Cards, 10c. 
Book Company, La Crosse, Wis. 


EARN 150 Beautiful Post Cards, Send 
10c for postage, etc., on our samples 
and big bargain offer. Frederick S. Selleck 
Co., Stamford, Conn. 


FIRE Scenes and Bridges of New 
10 Cards for Ten Cents. Merlin, ‘Shi 
Snyder Ave., Brooklyn, N. Y. 


ART Pocket Mirrors, celebrated actresses 
in costume, some class; youll like ‘em, 
15e, = 25c. Collins, 620 Baxter, Louis- 


SEVEN latest views of Panama ~~ 
25c postpaid. Panama Souvenir Co., Bas 
bispo, Canal Zone. 


JOIN Hoosier Card Exchange, m - 
ship, 10c. Terre Haute, Ind. ws — 


FASCINATING postals, prett ris, 
bewitching ‘poses, 12 for 


Curtis Co., L-146 W. 73d St., Chicago, 


‘ards, M. pper, Ma 
Brooklyn, N. Y. 


crets, retouching, etc., fully captained. 
Wells’ Studio, East Liverpool, 0. 

KODAK Films developed free. All prints 
to 5x7 size, 40c per dozen. Postcards 
same price. Work guaranteed. 20 years’ 
experience. Davidson, 15 McVickers Thea- 
ter, Chicago. 


PICTURES AND POST CARDS 


TEN beautiful gold embossed Halloween 
or Thanksgiving post cards for ten cents. 
Send trial order and be convinced of the 
superior quality of our high grade cards. 
Northern ty Co., 259-12th 
Brooklyn, N. 

WHY don’t x collect postcards? It’s 
great fun. Receive cards from _ every- 
where. Your name inserted free in our 
exchange list if you send 10c for 4 months 
subscription to our 16-page magazine. Send 
thet dime now. Elite Exchange, Dept. R6, 
3827 No. 44th Ct., Chicago 


PARISIAN Novelty Mirrors. Popular de- 
signs on back, send 10c and you will re- 
ceive sample, or one set of six Oe 
borne Specialty Co., 77th and Railroad 
Ave., Chicago. 

SEND 10c for Samples of Colored Post 
Cards and Catalogue of 20,000 subjects 
from all over the world. Views _ only, 
Historical, Scenic, etc. No Comic. Stand- 
ard Card Co., Haverhill, Mass. 

BEAUTIFUL Washington souvenir post- 
cards, 10c for set of six. Clyde Maxey, 
610 3d St.. N. W., Washington, Cc. 

64 VIEWS, including every state capitol 
in U; S., and federal buildings at Wash. 

., mailed in folder, 15c. Nice hand 

colored postcards of beautiful women, 6 for 

cago views, 6—5e. Circular of 

other postcards free. Elite Exchange, 
Dept. R6, 3827 No. 44th Ct., Chicago. 

JAPANESE post cards, beautiful view, 
rare costumes, historic, etc.; 6 for 25c. 
$. Otsuka, 1120 Georgia St., Los Angeles, 
California. 

“MOVING Picture Postcards. Sample for 
dime. Charles Olive, Danube, Minn. 


CARDS exchanged for _ results, 10c. 
Membership in woe Card Exchange, Box 
91, Three Lakes, W: 

POSTCARDS. F Se Churches, three 
for ten cents. List for stamp. M. L. 
Crane, Roselle Park, N. J. 

READ Pictures Instead of Words— 
The current history of the world in car- 
toons, 1,200 cartoons for $1. Jan. to 
June, 1912, inclusive issues of Cartoons 
Magazine, handsomely and durably bound 
in book form will be sent to address 
prepaid for $1. Cartoons, 318 . Wash- 
ington St., Chicago. 

YOU'LL like it; positively greatest ex- 
change correspondence and acquaintance 
club on earth; trial, 19. Round World 
Postal Club, Dayton, Ohio. 


15 FASCINATING postcards, 
25e; 


—1 New, 
mottos, 12— “West 


23d, New York ‘City. 


READ the rest, then join the best. Yearly 
membership 25c. Cavalier Correspondence 
Club, 5128 "Wabash Ave. » Chicago. 


YOU'LL get cards from everywhere. List 
and package of cards sent each member. 
Mass, Post Card Exchange, Dodge, Mass. 


IF you really want to exchange post 
ecards, try our splendid club. Lists circu- 
late in many countries, Membership, 10c. 
Halcyon Club, Box 133, Erie, Pa. 


JOIN _ Everybodys Postcard Exchange. 
Membership, 10c, 5122 Wabash Ave., Chi- 
cago. 


OUR members in Japan, China, and ev- 
erywhere would like to sochenm cards 
with you. Membership, 10c. ‘Travellers 
Post Card Exchange, Carroll Ave., 
Chicago, Ill. 


POSTCARDS, Dandies, Bargains, 100, 
25c, postpaid; $1 r 1,000. Van Buren 
Supply Co., Racine, Wis. 


YOU'LL get cards from everywhere. 
Membership, lic. Idaho Card 
Dept. K, x 906, Boise, aho 


women,’” 36 beauty 
Poses, le. Curtis Co., J-146, West 73d 
St., Chicago. 


“SEA Nymphs."" New series. Complete 
set for 10 cents, with catalog of other 
fascinating art pictures. E. J. Dempsey & 
Co., 593 Quincy St., Brooklyn, N. Y. 


FOR ADVERTISERS 


RETAILERS. Mail order dealers, whole- 
salers, jobbers, I can increase your protit 
by doubling the efficiency of your sales 
literature. Tenth year. Form letters, cir- 
culars, advertisements, prepaid or re-writ- 
ten at $5 each, and worth it. Results 
guaranteed. Send me full information. 

R. Stern, Monticello, N. Y. 


PARRISH the Ad-Writer. Twenty years 
making money—for other people. Prospect- 
uses that create desire; living letters that 
pull orders. Charges reasonable. 1345 
Arch street, Philadeiphia. 


VALUABLE—How to advertise success- 
fully, free. Hathaway, Roiling Prairie, 
Indiana. 


MAILING LISTS 


NEW list most ry ladies 4 Geor- 
gia, 25c for 100, $3.00 for 1,500. Be first 
Pay use this list. W. ‘Alton “Clifton, Eufaula, 
A 


WE will mail free to any business man 
a copy of our comprehensive “‘Silent Sales- 
man’’ containing over 2,000 different classi- 
fications of Mailing Lists with the num- 
ber in and price of each list. This price- 
list containg information which should be 
in the hands of every business man and 
this generous offer should be accepted. 
Trade Circular Addressing Company, Desk 
G, 164% W. Adams Street, Chicago. 
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POPULAR MECHANICS ADVERTISING SECTION 


BUSINESS OPPORTUNITIES 


MAKE mirrors at Home. Big profits 
with little One 


18x26-in. mirror 
costs $2 to $5. You can silver a glass 
this size for 20c, Send $1 in stamps or 
money order and we will send you explicit 
directions how to do it; also how to em 
boss, grind, foil, gold leaf, frost, chip and 
ake imitation stained glass How to 
nsfer photos on glass, bore note in 
ss and cut skylights. George 
oon & Co., Dept. 3, Brooksville, Ky. _ 
LET us explain how we will establish 
you in’a business of your own, selling our 
wail order specialties. We furnish ad- 
yertising assistance, high 
class merchandise; show you how to oper- 
ate and supply goods that are sold under 
copyright protection. We require more rep 
resentatives and will make an exceptional 
proposition to connect with you if you 
have a mail order ambition. Write us at 
once for proposition. Lowry B. Grimm & 
Co., 106M_Perry St., New_York 


SEND me a dollar bill, 1 will furnish 
you the working details of the neatest, 
business 


money-making, permanent 


xeard of. Suitable for Men or 
omen, large city or small village any- 
where. Profits from $5 daily up. Your 
investment, $10 to $25 always secure, 


Dollar back if not satisfied. Nothing but 
the plan to sell. Bank reference. », & 
Goldea, 445 O'Farrell St., San Francisco, 
California. 

JUST patented—Boat 
open at lower end, 
through 
forces 


with large tube, 
operated up and down 
center of boat. Compressed air 
water out bottom of tube. Men 


work freely, easily on river or ocean bed, 
gathering oysters, clams—anything. Sell 
tents or royalty. W. . Mitchell, 619 
roadway, Los Angeles, California. 


WE Help Raise Capital at once to start 
you in retail—manufacturing—patent—treal 
estate—mail order or any legitimate busi- 
ness by means of “Our Practical Method.”’ 
Particulars free. The Business Aid Co., 
K504, Detroit, Mich. 


“WE manufacture the latest mail order 
article; solid foundation for successful, 
honest business. No scheme; absolutely 
new; profitable; many re-orders; direct from 
our factory. Mail order dealers, agents, 
send l0c for sample and particulars. T. 

R. Pele, 6919 Union Ave., Cleveland, 

M AKE § $25 to $50 weekly at home even- 
ings or spare time. We have money-coin- 
ing propositions, experience unnecessary. 
Large profits. Quick returns, no canvassing, 
new and up-to-date ideas assures your 
success. Write for free booklets. Marvel 
‘0., 305 Apollo Bidg., Pittsburgh, Pa 

BE Independent. Start Money Ma 
Mail Order Business at Home. New Plans. 
Everything furnished. Only small capital 
required. Free booklet and. particulars 
tell how. W. P. Miller Co., Box 254, 
Muskegon, Mich. 

bo you want to own a silver plating 
business or would you manage a plating 

op for me? All material furnished for 


half the profits, Write today. Milligan 
Company, Dept Davenport, Towa. 


INSTRUMEN Fre spare time 
this winter will secure you an excellent 
ition. Learn drafting at_ small cost. 
frite for catalogue, 158 
Lawrence St., Brooklyn, } 

I WILL start you daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of , perations. G. . Red- 


mond, Dept. 306, *Boston, Mass. 
BE your own boss, Start mail order 


business, We teach you. 20 years estab- 
lished. Everything furnished. ‘Starter’ 
free. Krueger (o., Dept, 2B, 167 W. 
Washington, Chicago 
~ ATTENTION investors. 3. Need party with 
$5,000 to take active interest starting fac- 
tory manufacturing patented article, large 
commercial use. Investigation — solicited, 
Principals only. H. G. Vance, 4261 Maffitt 
Louis, M 
‘UFACTURE 


Silicon Pumice Hand 


“Paste’’ at home, Fat to finish 

pr uct. Complete course, $1. Authorized 

manufacturers. Duell, 607 Marquette 
Bldg., Chicago. 

SELL your formulas, ideas, plans and 
by mail. Some make $1,000 
monthly. Instructive booklet for stamp. 
Information ion System, 277, Marietta, Ohio. 

SAFETY Elevator (Patented) Manufac- 


turers investigate. 
nated. Roussell, 
Pittsburgh, Pa. 


Accidents entirely elimi- 
1101 Diamond Bank Bldg, 


START a business of your own; 
time only necessary, Resilvering mirrors 
pays good money. Our formula will do 
the work. Not in the cheap class of re- 
cipes, but has been used successfully; 
your’s for 50c, Send today, and start 
i money. Profitable Service Bureau, 
‘.. Sawyer Ave., Chicago 


GAS Engine. Mfg. Co., doing a profitable 


spare 


business, wan partner with $5,000 to 
$10,000 cay ital. to manage, enlarge and 
of references, Ad- 


extend business Lest 
dress Polo Machine Co., 


Polo, Ill 


Profits: Open a dyeing and clean- 
ing establishment, little capital needed, 
We teach by mail, Write for booklet. 
Ben-Vonde System, Dept. C., Charlotte, 


North Carolina. 

YOUR 25 word ad placed in 100 good 
monthly magazines for only $1 Write 
me before placing any advertising. Ill 


save you money. F. L. Miller, Drawer 

14-P., Syracuse, | . ¥ 
$ DOLLAR $ Getting $ Secrets ts. $ | Send 

stamp at once for six valuable Trade 


Builders; start a profitable business of your 
own and make more money. G, Edward 
Harrison, Baltimore, Md. 


“PRIZES for inventions and patents, 3. In- 
ventions needed. An opportunity to make 
money in patents. Randolph & Briscoe, 
Patent Attorneys, 620 F St., N. W., Wash- 
ington, C. 


SUCCESS, ‘le: irn about it by having my 
circulars, | F. Cote, Box_6, Saco, Maine, 

“SUCCESSFUL Brains’—My mail order 
book that I want you to handle—it’s the 
best one on earth—tmillions of copies should 
be sold on merits alone—fortunes should 
be made by those who heed its teaching! 
Write me and I will make it to your ad- 
vantage to sell this, my newest and best 
book, by furnishing you circulars and books 
at the right figure. May send you con- 
fidential Mail Dealers: prices? Weissgerber, 
Northwestern lilding, Chic ago. 


“NO Charge, No Obligation. “Th p prove 
that $10 is sufficient capital to start mail 
order business of your own. Drotected 
merchandise, unlimited market, effective sell- 
ing plan. A sensible, legitimate, profitable 
and dignified business; as clean as you can 
put your name to, Address Expert, 420 
Home Bank, Baltimore, Md. 


WELL known mail order house offers td 
establish you in clean-cut mail business of 
your own, handling protected new line; 
solid business proposition; with very wide 
demand and high profit; we instruct fully, 
furnish skilled advertising assistance. Com- 
plete details free. Bixby Publishing Co., 
Box U 134, Buffalo, N, Y. 


[FORE Taking Any 
Order business, invest 10c for two 
samples of ‘‘Booster’—the one bonafide 
Mail Order publication on earth—a maga- 
zine that has made money for others and 
will show you how! Send 10c today—it's 
worth many dollars to you. Booster Maga- 
zine, Northwestern Building, Chicago. 


Chances in the 


TURN your spare time into money, Join 
tue in a profitable mail order business, one 
that you can operate at home. Large prof- 
its; quick returns; small investment. Our 


10 years’ successful manufacturing experi- 
ence, personal assistance and new ideas 
assures your success, Write for positive 


proof and free booklet. 
incorporated, 144-148 
Buffalo, N. Y. 


“HOW To Print Fac-Simile Typewritten 
Letters for about 8¢ per thousand.’ Full 
instructions, source of supply, etc., 10¢ 
P. Rodolph, 304 Northwestern Bldg., Chi- 
cago. 


GUARANTEED high-grade typewriter free 


with $1 monthly Typewriting Course, Merit 
Service, Oshkosh, Wis. 


Pease Mfg. Co., 
Broadway, Desk A, 


MAIL Dealers, we have some very good 
pullers. Get our circulars arfl see for 
yourself free Southern Sales Company, 
Box_297D, Berkley-Norfolk, Va. 

M: ANU F ACTU RE ¢ iold Letters for signs— 
$100 per month easy, start you, x- 
like wildfire. 


perience unnecessary. Take 
Prospectus free. J. F. McPherson, 673 
Brown Avenue, Butler, Pa. 


WE Start You in_ Business, furnishing 
everything; men and women, $30.00 to 
$200.00 weekly operating our Original “‘New 
System Specialty Candy Factories.”” home 
or small room anywhere, Opportunity life- 


time; booklet free. W. Ragsdale Co., East 
Orange, N. J. 

GOOD KRKesults, Greatest Mail Order 
Magazine published. Two $50.00 courses 


now being published. Three issues, 10c 
Publishers, 2311PM, North 43d Av., Chicago 


INCREASE your business. 
Write for 
Room 51, 


vertising pencils, 
Arthur E. Atchison, 
Salle Street, hicago. 
BUSINESS 
money making 
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Use my ad- 
particulars, 
1ll2 N. La 


opportunities for you— 
methods 


in Digest! You 


can make $$$. One year subscription only 


Digest, | Grand Rapids, Mich 
OFITABLE home bus iness All or 
spare time. No mail order schtme. WN 


outfit to buy 
Rosebank, New York. 


Particulars free. P. 


° 
Akorn, 


USE your spare time 


ogder business of your own, 
start fot a share in profits. 


ties. Particulars free, 
ties Exchange, Buffalo, 
START a credit 
merchant needs and 
service. You can make 


reporting 


to build up a mail 
We help you 
27 opportuni- 
Mutual Opportuni- 
Bs 


office, every 


will pay for this 


money Field new 


and white for the harvest. No capital re- 


quired. Ask for 
Protective Service 


booklet Free. 
Uhrichsville, Ohio 


National 


BECOME an Escape King, 


Cloth Bag, and 
three secrets only 25c. 
huge enie St., Chicago. 


Milk Can Escape. 


Pac Packing Case, e, 
These 
Magic Works, 323 


~ SPEA IAL features in 


interest you Mail Order 


our magazine will 
course, Circular 


mailing, Information for agents, spare 
time workers, Plans and formulas. Send 
10¢ for three months’ subscription. The 
‘Lever’” Mail Trader, 44, Elizabeth, N. J. 


MAIL Order 


Business in its true 


light 


and particulars how you can obtain a loan 


or all advertised mail 
and “schemes” free, 


New York 
~ OPERATE ~ Hahn's 
Let them gather 


best seller for 


phia, Pa. 


Premium 
pennies for you. The 
cigars and candies. 
1016 Germantown Ave., 


order instructions 


by addressing Library 
Dept. 5, “The Mail Order News,”’ 


Fishkill, 


Machines. 


J. 
Philadel- 


TWENTY -five cents 
instructions for 


in coin 
manufacturing article that 


brings full 


sells at four hundred per cent profit, H. 


B. Maxwell, Rome, 
MANUFACTURE _ 
wildtire to Mechanics 
l0c brings sample and 
Mfg. Company, 448 

Angeles, Cali 


Che anezy 


South 


Sells like 
and Housekeepers. 
particulars. Delzell 
Mathews, Los 


“THE. Art and 


Co., Dept. EE, 


Process of Dry 
A fascinating and 
pation. 25 cents postpaid 
7746 


Clean- 
profitable occu- 
Auburn Supply 
eoria St., Chicago. 


INCORPORATE free; 
serv ices, 


take stock for 
Co., Elmira, N. 


pay expenses; we 
Listed Securities 


WE start you in a 


with us and furnish everything. 


permanent business 
We have 


new easy selling plans and seasonable lead- 
ers in the Mai] Order line to keep the fac- 


tories busy No canvassing 


ital. Large profits, 
quired. 
sworn statements, J 

541 Pease Bidg., Main 
York 


Small cap- 


Spare time only re- 
Personal assistance. 
for (copyrighted) plans, 

M 


Write today 
positive and 
. Pease Mfg. Co., 


St., Buffalo, New 


BIG profits for you; 
Crisp. New confection, 
tion Se package costs 


instructions complete, $7 


ples Shaffer Co., 
San_ Francisco 


SHEET Bluing, 
Tissue. For mail 
dealers. 
Lo. __ Navarre, 


Ohio 


Needle Cases, 
order and 
Samples free. 


Manufacture Barley 
California inven- 
you lk Machine, 
prepaid 
1015 Howard 


Mending 
trust plan 
Frank Shilling 


FORMU LAS furnished 
ists, for manufacturing 
and Technical products 
numbers 

My 


obtained 
c om pr 


MAKE money 


Catalogue for 
w 


winte 


by expert chem- 
Toilet, Household, 
Government serial 
stamp. 
ington, D. C. 


evenings 


Two 
dimes brings sixty page book of real win- 


ning 
Minn. 


plans. 


Benson, 


Stewartville, 


START a business; 
filled with hundreds of 


make money. 


Book 
formulas will help 


you turn your spare time into cash. Send 


20¢ to- day. 
4333 N 


Sawyer Ave., 


Profitable 


Service 
Chicago 


Bureau, 


YOUR 


osition Dunning, 
No investment but post 
P. Newnham, 


time. No capital. 
Wm. A. Eldred, Dept. 


train can make $200 while your 
muscles make fifty cents 
Aulander, 
MAIL Order Business, 
age and stationery. 
Waukegan, 

EARN $7 to $12 daily, 
colors in rugs and carpets, 
Free Booklet, 
75, Detroit, 


Write for prop- 


I start "you: ‘free. 


nl 
restoring faded 
whole or spare 
telle how, 
Mich, 


—-- 


with 
—_ 
} 
! 
| 
Ha 
i 
| 
| 
4 
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MAIL order ads that pay. 20 different 
propositions fully explained. All bona fide, 
sure-fire Money-getters. Each one the foun- 
dation of a successful Mail Order business. 
Send 10c for full —— and regular 
bulletin of new propositions. Mail Dealers 

lesale House, 450 Franklin Bldg., Chi- 
cago, Ill. 


MAIL Order Mén: Get quick cash re- 
turns. We manufacture and distribute new 
specialties. Start high class M. O. Busi- 
ness. Small capital. Copyrighted pros- 
pectus free. No scheme. Box M 235, 
Pittsburg, Kansas. 


$1 A WEEK will start you in a big 
money-making mail order business—with 
the best line—in spare time. Particulars 
free. Nadico Company, 1664 Belmont Ave., 
Chicago. 


A Bit Shy on Salary? I pick up 
$1,500 yearly. additional from newspaper 
correspondence. My book tells what’s news, 
how to get it, where to sell. Newspaper 
directory included. No correspondence 
school expense; only 50 cents. Morris 
White, Station, 50, Detroit, Mich. 


INCORPORATE your business under Ari- 
zona laws. Cost small. No franchise tax, 
Stockholders exempt from corporate debts. 
Do business anywhere. Laws and forms 
free. Southwestern Securities & Investment 
Company, Box D488, Phoenix, Arizona. 


AN intelligent person may earn $100 
monthly corresponding for newspapers, No 
canvassing. Send for particulars. Press 
Syndicate, 700 Lockport, N, Y. 


RAISE Ginseng, $1 per ft, of ground, % 
A. $25,000. Write, Ginseng Gardens, She- 
boygan, Wis. 


I MADE $50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. Tells how, Hea- 
cock, 5074 Lockport, N. Y. 


INDEPENDENCE and fortune quickly 
attained in the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Kevision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., a specialty. Book- 
let, Formula _List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. 127 
Standard St., Syracuse, N. Y. 


STOP here! Let me start you in a home 

business that will bring you money every 

perience unnecessary. Spare time. 

No canvassing. I furnish everything and 

— success. Send for proofs. Voor- 
jes. Desk C. R., Omaha, Neb. 


FORM a corporation—Congress Law for 
D. C. and all States; cheap. Raise money 
easily. U. 8S. Legal Corporation, Wash- 
ington, D. C. Representing $1,225,000,000, 


COLLECT money by a sure, simple, sys- 
tem. Income $1, td to $5,000 a year. 
Quick results. No pital required. In- 
structive book, Skillful Collecting,’’ free. 
National Collectors Ass’n., Long Street, 
Newark, Ohio. 


HAVE you anything to advertise? Our 
Rate Book tells you all about advertising 
mediums, rates, circulation, closing dates, 
— Sent for l0c. Worth dollars. Folder 

free. Correspondence _ invited. Dearborn 
Agency, 455 Franklin Bldg., 
Chicago 


PATENTS secured—C. L. Parker, 910 
G 8t., Washington, D. C. 


PATENTABLE ideas wanted—Send_ for 
3 free books. Richard B. Owen, 30 Owen 
Bidg., Washington, D. C. 


TO MANUFACTURERS 


WE have many very valuable patents for 
sale. Write us your wants. Randolph & 
Briscoe, Patent Attorneys, 620 F St., 
N. W., Washington, D, C. 


BLACKSMITHS 


I GUARANTEE with Toy’s Modern Meth- 
ods on Steel Work, you can do all hard 
easy. All welds will be solid, and 
all tools tempered to a standard, by col- 
ored tempering charts. That means better 
salaries and better positions. All for one 
ar. Send for valuable samples 
W. M. Toy, Sidney, Ohio. 


AGENTS WANTED 


GET an Elegant Suit and make $10 2 
day, acting as our representative in your 
town, Wear the swellest suit your town 
ever saw—made to your exact measure, 
from your choice of cloth and styles. t 
need not cost you a dollar. Make $10 
a day showing your suit—taking orders for 
elegant Made-to-Measure Suits, delivered 
express paid for $7.50 and up. We are 
spending a big sum to secure and assist a 
representative in every town. We make 
prices so low—your profits so big—con- 
fidential terms so liberal—that we can ex- 
plain these only in a letter. No money or 
experience required. We want your spare 
time—not your money. We back you with 
our capital—teach you everything—give you 
the Big Outfit Free. Do you want_the 
Exelusive Agency in your town? Then 
write quick and get the whole proposition, 
outfit and everything—absolutely free. Chi- 
cago Woolen Mills Co., 834 Jackson St., 
Chicago. 


AGENTS. Be quick—don't wait—get the 
agency. A stream of profits—agents greatly 
excited sending orders thick and fast— 
never such a seller—get sub-agents—make 

eeper type—wonderful suction— 
Sells tor $8.50—your profit over 100 per- 
cent—no competition—patented—we start 
you—the Cleaner sells itself—everyone de- 
lighted. Send no money, just a postal 
asking for terms, territory and free sample 
to workers, Model Vacuum Co., D 15, 
Cincinnati, Ohio. 


AGENTS—Make $10 to $20 a day taking 
orders for Durbar Gems and our Thin 

Model, 7-Jewel, 10-year guarantee Gold 
Swiss ‘watches, which retail at $15 and sell 
on sight. Everybody is a prospective cus- 
tomer. Agent’s outfit consists of one Gold 
Swiss watch, one Durbar Gem, one 14k 
Gold ring all packed in handsome plush 
eases. A big money maker. Write today 
for full particulars. Dept. E, Maiden Lane 
Sales Co., 48-50 Maiden Lane, New York. 


BUMPER Crops Harvested. Get your 
share of the avalanche of gold by handling 
our attractive assortments of Toilet Soaps 
and Toilet Articles. Daily necessities and 
sure money getters. Everybody ‘‘falls’’ for 
them, Others making $5 to $10 daily, so 
can you. Our new Xmas specialties are 
gorgeous at small cost and big profits. 
Great Crew Managers proposition. We 
manufacture; you save middleman’s profit. 
Act quick. Harvest of profits now at its 
height. Davis Soap Co., 264 Davis Bldg., 
Chicago. 


AGENTS. A _ sure money maker. 
$5 to $10 per day ly made selling 
Bixby’s Best Silver. Cleaner for cleaning 
all metals without rubbing. This is no 
make believe but the real thing. No pre- 
vious experience required. Write at once 
for sample package and proposition. E. G. 
MeLacklan, 134 Pollock St., New Bern, 
North Carolina. 


AGENTS—700 Things a Boy Can Make— 
Can you beat it? Set of 4 books that sell 
for only $1, Everyone is interested. Enough 
to keep a boy busy until he grows up. 
Parents want them for their lads. Good 
liberal commission. Exclusive territory. 
Write to Popular Mechanics, Book Dept., 
318 W. Washington St., Chicago. 


1,000 AGENTS wanted at once to sell 
The Waters Improved Self Heating Irons; 
we ship without money; you pay for Irons 
when sold; one Agent’s profits amounted 
to $21 for 4 hours work; we have the best 
prices and terms ever heard of. Write at 
once, The Waters Flat Iron Co., Greer, 
South Carolina. 


YOUNG man, would you accept and 
wear a fine tailor made suit just for show- 
ing it to your friends? Or a_ Slip-on 
Raincoat Free? Could you use $5 a day 
for a litle spare time? Perhaps we can 
offer you a steady job. Write at once and 
get beautiful samples, styles and _ this 
wonderful offer, Banner Tailoring Com- 
pany, Dept. 899, Chicago. 


AGENTS make big money selling Error- 
Proof Speed Keys, the world’s first real 
typewriter key improvement. Every type- 
writer user a live prospect. Used by U. 8. 
Government and biggest corporations every- 
where. Operators all want them. Insure 
speed and accuracy. Save eyesight, sta- 
tionery, ribbons and platen. Agents all 
enthusiastic. Write for territory. 
Typewriter Speed Key , 92 West Broad- 
way, N. Y. 


FREE, swell suits to wear—plenty of 
money to spend as our —_€ manager in 
your town. Make $40 a week easy. Suits 
sell like hot cakes. Be: own free suit 
will get scads of orders from your friends, 
Only part of your time. No money nor ex- 
perience necessary. All orders we take in 
your section turned over to you. This js 
a most stupendous opportunity for one a 
in each town. Get in Quick! = ~~ = ex- 
press on everything. Send a 
with your name and address for pt 
samples and full particulars, all free. En- 
tirely new plan, “hance of a lifetime, 
Don’t miss it. No obligations. Hurry! 
Write today. American Woolen Mills Co., 
Dept. 1198, Chicago, Ill. 


THE New “‘Swiftlit’’ Gasoline Lamps are 
far cheaper than any other, yet light > 
stantly with % match like city gas; no 
alcohol used; radically new: portable or 
systems; 100 to 500 candle power at will; 
burners cheap for old lamps; Agents mak- 
ing money; great novelty; wholesale price 
for introduction. Planet Mfg. Co., Dept. 4, 
St. Louis. (Established 1868.) 


DO you want a business of your own? 
Why be an employee when a smail capita) 
will be sufficient to start you in business? 
Experience is not necessary. Write for our 
Plan. We are a large manufacturing cor- 
poration, doing business all over the world, 
Keller Mfg. Co., 2047 Allegheny Ave., 
Philadelphia, Pa. 


WE want besses. Are you capable of 
becoming one? You can put out agents, 
seli popular 25c sheet music at 5¢ a copy, 
pay your agents 40% and make 10% your- 
self. Popular sheet music at 5c has been 
unknown up to the present. Four sample 
copies and proposition, l0c. Chicago Book 
& Music Company, 535 South Wabash Ave., 
Chicago. 


AN Agent’s Gold Mine—Wink Safety 
Crank. Every auto or motorboat owner 
buys at sight because the price, $5, is 
cheap imsurance against accidents. The 
market is big and is waiting and our 
terms and commission to agents are very 
liberal. If you don’t make $10 per 4 
you are below the average. Write today 
for territory—it’s going fast. ° y 
2100 West Superior, Cleveland, Ohio. 


AGENTS wanted to handle smallest bank 
made; holds ten dimes; tenth dime opens 
it; can be used as watch-charm or locket; 
sells on sight. -Write for full particulars; 
sample sent for 10c, coin or stamps. Lucky 
Horse-Shoe Bank, eines Flatiron Build- 
ing, New York City 


AGENTS—Doesn't $10 to $20 a day ap- 
peal to you? That’s what many of our 
agents make handling the Duplexo Vac- 
uum Cleaner. Light, double suction; two 
years’ guarantee; a wonder, Write today 
for territory, terms, etc. Duplexo Co., 
103 South 5th_ St. Brooklyn, N. Y. 


AGENTS can sell Sun- Ray Incandescent 
Kerosene Mantle Burners to everybody using 
lamps. Will sell on sight. New 1912 
model 100 candlepower. Fits all lamps. 
Ten times brighter than gas. Write for 
catalog. Free particulars. Simplex Gas- 
light Co., Dept. M, New York. 

WE are the largest manufacturers of 
Twisted Wire Brushes in America. High- 
est grade goods, best service, highest profit. 

rite for our new catalog. You are sure 
to win. Fuller Brush Co., 33 Hoadley 


Place, Hartford, Conn. Western branch, 
Wichita, Kansas. 
~ AGENTS are coining money selling our 


big 10c packages of 20 Assorted , Holiday 
Postal Cards. 5,000 Varieties.” “Big 
Profits.”” Sell everywhere at sight. Sam- 
ple package, 10c. Particulars free. Sulli- 
van Card Co., 1238 Van Buren St., Chi- 
cago, 10 

AGENTS—100% profit. New patented 
article. Never before on the market. Sells 
like wildfire. Every man and woman will 
buy. No competition. Big demand. 
sample, KnoDarn Mfg. Co., Room 25, 
Dayton, Ohio. 


AGENTS: Our Columbia Folding Hand 
Bag is the best proposition on the market. 
Not sold in stores. Big profit. Write for 
terms and other big wa 8S. V. Dia- 
mond, 35 West 2ist St.. N. Y. C. 


I WILL start you osntient $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation, G. F. Red- 
mond, Dept. 306, Boston Mass. 


AGENTS—Everybody wears Hose. Sell 
direct consumer; the line that repeats. 
Credit plan helps you. Exclusive Agency 
to Hustlers, Address D 2 Lehr Mfg. Co.. 
Denver, Colo. 
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25a POPULAR MECHANICS ADVERTISING SECTION 


BURGLAR Proof Door Fastener—attached 
instantly without tools. Sample, 25c silver. 
Burglar Proof Company, 435 River, 
Dayton, Ohio. 


AGENTS—Salesmen. Seasonable seller, 
latest $3.50 electric invention fills demand 
never before supplied; home, office, store, 
everywhere eagerly sought. Repeat orders 
outnumber first sales, you contro] territory, 
no competition, unlimited possibilities. 
Write Frank W. Alden, Agency Mauager, 
148 Station F, Cincinnati, Ohio. 


MEN—Learn Palmers Method . making 
Name Plates House Numbers Make $15 
day, my free illustrated book tells how. 
E. E. Palmer, Wooster, Ohio. 


AGENTS, Managers everywhere. Work- 
ing for us means big money in your pocket. 
Reelz-up Clothes Line sells on _ sight. 
Seventy-five percent profit. Every house 
wife buys. Nothing like it ever placed on 
the market. Reelz-up Mfg. Co., 141 West 
36th St., New York. 

$5.00 DAILY “‘Prevento” Steamless Eye- 
glass Cleanser, sample 25c. Samuels, Op- 
tician, Wilkes Barre, Pa. 


ADVERTISING Novelties, Nail Files and 
Tooth Picks in leather cases. Agents make 
25 percent commission. Sample, 10c. Joe 
Kenyon, Oswego, N. Y. 

READ the Agents Magazine. 2 months 
l0c. Yearly 50c. Agents Magazine, Chi- 
cago. 

FORMULAS—3,000 Formulas and Digest 
Publishing 100 formulas, etc. monthly. One 
year, 50c; or Silvering Formulas, and Di- 
gest, one year, 25c—or 200 Formulas and 
Digest one year, 25c. Digest, Grand Rapids, 
Michigan. 


GREAT Agency—Salesmanship Course, in- 
tensely practical and helpful to agents, 
specialty salesmen and general agents. 
Special price for complete 10 weeks course 
(10 booklets) only $1.50. Two sample les- 
sons, 30c (stamps accepted). Agents Train- 
ing Association, 4513 Perry St., Chicago, 
Illinois. 

BOYS and girls, sell our novelties, house- 
hold necessity, sample fifteen cents, cata- 
logue free. Kose, 631 Hanover, Baltimore, 
Maryland. 

RESILVER mirrors and make plenty of 
money. Full instructions, 50 cents. Auburn 
Supply Co., Dept. CC, 7746 Peoria St., 
Chicago. 


AGENTS—Live, Tengen men to canvass 
the homes and offi ing my new elec- 
tric device. Cuts electric bills in half. A 
demonstration sells it. Repeat order getter. 
You can make big money without previous 
experience, Complete outfit and selling in- 
structions, $5.45 and I guarantee money 
back if not satisfactory. Exclusive terri- 
tory is going fast. Write me today for my 
proposition. Stanley B. Freiberg, 136 Sta- 
tion F, Cincinnati, Ohio 

$61.50 WEEKLY. Introducing and Sell- 
ing a New Gas Light Burner tor herosene 
Lamps. Beautiful light. No chimney. No 
mantle. Perfectly safe. Simple in con- 
struction. Nothing to get broken or out of 
order. Will not burn out. Durable. Will 
last for years. Low price, Easy to sell. 
200 per cent profit. Experience not neces- 
sary. Samples free. Why not try one on 
your lamp? Beware of imitatious. No 
branch offices. Luther Manufacturing Co., 
Dept. 127, Cincinnati, Ohio, 


PRICES slashed! A beautiful vacuum 
sweeper retailing for less than wholesale 
plice on others. County agents wanted. 
Sales Companies write. Wilson B. Wicker- 
sham Mig. Co., Main Office 550-8 So. Ciurk 
St., Chicago. 

AGENTS—Our ‘‘Easy Income and Ex- 
pense Kecord.’’ Sample, 15 cents. ixclu- 
sive territory. Intormacion free. Southwest 
Sales Co., Kansas City, Mo. 


~CYNCH Tyre Repair Kits, $1.50 each. 
ag investigate, Gorman & Co., Sabina, 
Ohio. 


WANTED—1,000 live, snappy agents im- 
mediately. Ones with aviilty. enson, 
X-23 Mariner, Buffalo, N. Y. 

~WANTED—Good live agents in all cities 
and towns in Northern States. Best selier 
and money maker ever put on the market, 
big piouts. Patented Ice Creeper tor horses, 
fits all size shoes; seils at sight to leam- 
sters and horse owners, no special shoes 
needed, Exclusive territory to reliavie 
parties answering this ad. Sample by mail, 
$1.50 posipaid. Write for circulars and 
terms. Schmucker Emergency Horse Shve 
Calk Co., 4:09 Liberty Ave., Pittsburgh, Pa. 


KEY Checks—German silver—marked with 
your name and address, with key ring, 15 
cents. We want you to take orders, 100‘< 
profit, We sell biank checks, steel letters, 
key rings, etc. Pease, Die Maker, Win- 
chester, N. H. 


FRED'K A. Smith Co., Inc, want good 
live men to handle their line of Pleasure 
Cars and Auto Trucks, Exclusive territory 

ven; Al references required; only men 
of the highest integrity need apply. Ad- 
dress 230 West 58th St., New York City. 

“SALESMEN—Send your name and ad- 
dress to Raymond E. Wood, 124 Dreyer 
Bidg., Cincinnati, Ohio. I am the manu- 
facturer’s Sales Manager for the best house- 
hold and office electric specialty ever in- 
vented. Sells for $3.50 and $2.50. Guar- 
antee for credit or deposit required. Capable 
men only need apply. I want only a few 
men. The work is permanent, profitable 
and high-grade. You will be given terri- 
tory and expected to produce business. 

“LIFE-TIME opportunity for agents and 
crew-managers, selling fibre brooms direct 
from factory. Outlasts 4 corn brooms, 
sweep easier, cle Guaranteed. Ex- 
clusive territory. mple, 40c, Particulars 
free. Frederick, 5 State St., Chicago. 

PORTRAIT Agents—Send for free cata- 
log Portraits, Frames, Medallions, Pillow 
Tops, Sheet Pictures, etc. Prices, quality 
considered, lowest of any, Pioneer Por- 
ae Co., 1265 W. 63d_St., _Chicago. 
wanted to sell the celebrated 


“oputton” Detachable Fur Collar. Fits any 


sized overcoat. The ceeocheatees Fur Co., 
186 N. La Salle St., Chicago, Ill. 

AGENTS, either sex, to introduce an 
article needed in every home. Big profits; 
exclusive territory; free sample. a 
Rand, Box 94, Spokane, Wash. 

AGENTS—Biggest snap in years. The 
Domed Portraits’ sell like mad. 
Quicker—Better—Bigger Profits. Write to- 
day for full particulars, free. Orange Por- 
trait Co., Dept. 1198, 1035 W. Adams 8t., 
Chicago. 

LOCAL Agents & Canvassers wanted for 
a well known l0c household article of un- 
usual merit and profit. Fred B. Sander, 
Malden, Mass. 

ARE you earnest and energetic? If so 
I want You to handle fast selling specialty 
of proven merit. Exclusive territory given 
live men. (No opportunity ever richer in 
selling and money making possibilities.) 

rite today enclosing 25 cents for liberal 
sample. Your letter will receive my per- 
sonal attention. G. Rogers, Lock Box 89, 
Mount Vernon, N. Y. 


$6 ON every sale clear profit to you. 
Some agenis make 10 sales per day with- 
Out experience. City aud County agents 
wanted. Warner Vacuum Cleaner Co., 
Dept. Muncie, Indiana. 


GOLD Sign Letters—Immense — 
competition defied in 
sample free. Johnston Co., Quincy, I ae 


COWBOY Watch Fob. Phenomenal seller, 
Agenis wanted. Sample 10c. Richard 
Lavery, 194 Broadway, New York. 


$30,000 IN profits made by twelve agents 
selling the Home Vacuum Cleaner. Big- 

est and best Agents Seller on the market, 

monstrated in an instant and sells on 
sight. California representative sells 120 
Cleaners a week, State and County Agents 
wanted. Must be responsible business man 
with little capital. Home Vacuum Cleaner 
Co., 1926 Wabash Ave., Chicago. 


AGENTS! $5 a day. Samples and cata- 
logue free. Ideal Household Device Co., 
Newport News, Va 

AGENTS — Something live — something 
fresh—something new. Something that's a 
seller, ana bringing our boys $35 a week 
and up. National Manufacturing Co., Le- 
mont, Il 

AGENTS—One cent invested in a Postal 
Card will bring you a $35 to $60 a week 
proposition, American Aluminum Co., 
Division 7, Lemont, Ill. 

AGENTS—To sell the newest electric ap- 
pliance on the market; sold everywhere 
there is electricity, in the home and office; 
liberal profits; sales-driving sample, weighs 
a pound, no experience or knowledge of 
electricity required; it shows how to use 
one light instead of two and get the same 
results; sells for $3.50 = saves the pur- 
chaser an investment of $25; write for par- 
ticulars. The Handy Light Co., 112 Handy 
Light Block, Cincinnati, Ohi 


~~ AGENTS. Do you want to earn big 
money? We've got a winner for you. 
Whole or spare time. Our agents are 
coining money with the Rapid Vulcanizer. 
Sells at sight to Auto Owners, Garages 
and Supply stores. Don’t wait, let us 
start you. Write now for free particulars. 
Rapid Vulcanizer Co., 448-72 W. Adams 
St., Chicago. 

AGENTS—What size Silk Hose do you 
wear? Send no money. Write today. 
Offer expires 30 days. Agents wanted in 
every town. Large profits. Beautiful line. 
Triple-Wear _ pt. D., 112 So. 13th 
St.. Phila., Pa 

ALADDIN Electric Battery Lamp. For 
those whose homes are without electricity. 
Complete lighting outfit of six candle power. 
Beautiful wall fixture. Pull chain to 
light. Pull again to put out, Retails at 
$6. To agents, $4. Sells on sight. Alad- 
din Electric Co., Battery Dept., Newton, 
Massachusetts. 


PALS Changeable Scarf Pin, 5 stones, 
Ruby, Emeraid, Amethyst, 
and setting, 25 ther sets, —$1. 
Ageuts Pals. Manslecturing “Com: 
pany, A25 kast l4th Street, New York City. 


BOYS” Girls! Sell 24 Fortune-Tell- 
ing Charts at lUec each and receive a clock, 
roller skates, or a doll free. Address: 
Chas, Smith, 29 Tenth sSt., Toledo, Ohio. 

I WANT salesmen to sell an advertising 
novelty of merit. Side line or exclusive. 
Sample free. Desk 1, Andrew Paysen, 
Chnton, Towa, 

AGENTS—Something new—fastest sellers 
and quickest repeater on earth. Perma 
neht promtable business. Good for $00 to 
$.5 a week. Write for particulars, Ameri- 
can Products Co., 6125 Sycamore St., Cin- 
cinnati, Ohio. 


SEPARATE State Agents in Iowa, Wis- 
consin, Munnesota, Nebraska; Kansas to 
sell Popular Priced Threads to Department 
Stores. Commission. Apply Boas ‘thread 
Co., Stamford, Conn. 


4 PAIRS Stockings—$l. Guaranteed 4 
months. ‘three pairs finest silk lisle stock- 
ings, worth $1 in any store, and one pair 
genuine silk stockings all for $1. Lisle 
svockings guaranteed four months’ wear. 
Ladies or Gentlemen. Service Hosiery Mills, 
56 S. Evans St., Pottstown, Penna. Agents 
wanted, Write 1 tor terms, 


DO not fail to read Independence and 
Fortune under B Opportunities. 


AGENTS—Make $3.50 each sale; great 
demand for latest improved vacuum clean- 
ers, Strohm Mf’y, Wayne, lil. 


ONE agent in a town can make $10 
daily selling ‘‘Naida’’ Embroidery Apparel 
Novelties. Easy to sell. Big profits. Sam- 
ple materials and illus. Catal. free. Madi- 
son Embroidery Co., Desk N14, Chicago, Il. 


“THE Auburn Rotary’’—Automatic Razor 
Stropper. The only Rotary on the market. 
Strops all razors or blades. Retails, $2.00. 
Agents wanted. Auburn Supply Co, Dept. 
AB, 7746 Peoria St., Chicago. 


QUICK selling vacuum cleaner, power- 
ful sweeper type. Free sample to_ hustlers, 
Experience unnecessary. Make big money 
employing sub-agents. Vacem Co., 1488 
Security Bldg., Chicago. 

MADGIC Washing Crystal; makes wash 
day play day; repeating profit for a-.ents 
over 100%; send 10c for sample. National 
Manufacturing Co., Findlay, Ohio. 

CIGAR Lighter—Just out—Sells at sight 
to every smoker and dealer. Sample 1c. 
Particulars free. DU. Morgan Lighter Co., 
Cincinnati, Ohio. 

MAKE big money selling Dustless Dust 
Cloths and Broom Covers. New item; 
send $2.00 for $4.00 outfit, twenty cloths. 
Kennedy Co., Bath Beach, N. Y. 


NAME on Rubber Stamp, lic; with ad- 
dress, 25c. National Stamp Works, 42 N. 
Fifth Ave., Chicago. Catalogue. _ 

CARPET sweeper, vacuum cleaner, low, 
substantial; child can handle; good_ profit. 
H. Bouma, 128 Packard St., Grand Rapids, 
Michigan. 

LYON & Company, Hartford, Conn., 
want a few more live, hustling agents. 
Household necessities; large profits; per- 
manent customers. 

POPULAR music agents wanted. Palmer 
Publishing Co., 35 S, Dearborn St., Chi- 
cago. 

WRECK of the Titanic. Graphic, thrill- 
ing. Agents copy, 10 cts. Sovereign Pub- 
lishing Co., Buffalo, 

WE pay you $2 a day and extra liberal 
commissions to take orders for toilet prep- 
erations, Rogers silverware, fountain pens, 
razors, and fully guaranteed jewelry. You 
make sales at sight, giving your customers 
choice of many valuable premiums. We 
give you extra catalogs, allow credit and 
share with you the profits on each of your 
orders. We offer agents the biggest money- 
making proposition in America. Now is 
also the best season to sel] our big, new 
line of fully guaranteed holiday goods, 
beautifully illustrated in expensive, large 
catalog free to agents. Write today. Best 
Mfg. Co., 52 Ontario St., Providence, R. L 
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POPULAR MECHANICS ADVERTISING SECTION 


AGENTS—Great news—here is a snappy 
brand new money maker. No one else has 
it. Listen—give a $2 kitchen set free 
with each pair of our wonderful new self- 
sharpening patented shears and still make 
100 per cent profit on every sale. Agents 

rich, Gaubert sold 53 first 15 

. 4 took 163 orders 

first week—profit $120. Lioyd sold 90 out 
of first 110 he visited. Knowles’ first or- 
der for $300 worth. Sworn proof and con- 
vineing particulars. Free samples to work- 


es. This is a real fortune builder, Write 
quiek. Peoples Supply Co., B-43, Kansas 
City, Mo. 


ANYONE can make big money easy sell- 
ing the Aladdin Kerosene Mantle Lamp. 
No experience necessary. A demonstration 
sells @ lamp in nine out of ten homes. 
One agent sold over 1,000 on money-back 
guarantee, not one returned. Another made 
over $300 in 15 days. Hundreds doing as 
well. Evenings may be made profitable. 

cial introductory offer to the first man 
in each neighborhood who writes for agency 
roposition. Mantle Lamp Co, 351 Aladdin 
Bldg. Chicago, Il. 


$100 MONTHLY and expenses to trust- 
worthy men and women to travel and dis- 
tribute samples; big a, Steady 


work. 8. Scheffer, Treas., G. 
cago. 

BIG Proposition to Agents. Something 
new, Helios Pocket Pen with Compressed 
Ink. Write with water. Sample 25c post- 
paid. Everybody wants one. An immense 
Christmas seller. Wm, Muller, Security 
Bidg., San Francisco, 


REMNANT Store, Dept. 10, Cincinnati. 


Greatest dry goods bargains on earth! 
Proposition to agents and storekeepers. 

AGENTS—Mail Order Men. Your 25 
word ad in 100 


Magazines, $1. Box 22, 
Station B. Worcester, Mass. The Wil- 
liams Specialty Co. 


AGENTS Wanted—Sell Rich Looking, im- 
ported 36x68 rugs, $1 each. R. H. Carter, 
Milan, Tenn., sold 115 in four days; his 
profits, $57. You can do as well. Write 
for sample offer and unique selling plan; 
exclusive territory. A. Condon, Rug Im- 
Porter, Stonington, Maine. 


}ENTS on salary or commission. The 
greatest agent’s seller ever produced; every 
user of pen and ink buys it on sight; 
200 to 500 per cent profit; one agent’s 
sales amounted to $620 in six days; another 
$32 in two hours. Monroe Mfg. Co., X., 6, 
La Crosse, Wis. 


A LARGE well known company about to 
spend $100,000 on a tremendous advertising 
campaign requires the services of a_ bright 
man or woman in each town and city. 
The work is easy, pleasant and highly re- 
spectable and no previous experience is 
necessary. We will pay a good salary and 
offer an unusual opportunity for advance- 
ment, to the person who can furnish good 
references. In addition to this salary, 
we offer a Maxwell Automobile, a Ford 
Automobile and over $3,000 in prizes to 
the representatives doing the best work up 
to December 31. In your letter give age 
and references. Address, Ira B. Robinson, 
Advertising Manager, 352 Medford St., 


n, 


EARN $15 to $25 a week or more as our 
Mai] Order Dealer Right from your own 
home. old your position until entire 
time is required. We are manufacturers 
and owners of patented just-in-season 
specialties. If you are just starting a 
Mail Order Business or if already estab- 

hed, you can’t afford not to handle our 
Patented «Money-Making Getters. We sell 
exclusively to our Mail Order Dealers. 
We protect them. We carry stock and fur- 
nish everything. No canvassing, Small 

Experience unnecessary. Write 
today for Latest Patented Leader and 
Manufacturer’s Easy Selling Mail Order 
(copyrighted) plan backed up by “Whole 
Truth.”” Positive Proof and Sworn State- 
ment, J. M. Pease Mfg. Co., 539 Pease 
Bidg., Main St., Buffalo, N. Y 


AGENTS’ $15 outfit free to workers; bi¢ 
profits; easy sales, exclusive territory, Sell- 
ing Transparent Handle Knives and Razors. 
Write today. ‘‘No Drones wanted.”” The 
United Cutlery Co., E. Fourth, Canton, 0. 


AGENTS—250% profit. Wonderful lit- 
tle article. Sells like wildfire. Can be 
earried in pocket. Write at once for free 


WE furnish yo capital to run a profitable 
business of your own. Become our loca 
representative and sell guaranteed Sweaters, 
Shirts, Neckties, underwear and hosiery 
direct from our factories to the homes. 
Write, Steadfast Mills, Dept, 12, Cohoes, 
New York. 


AGENTS—$50 weekly; we manufacture 
the best needle case made; a wonderful sell- 
er; 200 to 500 per cent profit; talking un- 
necessary; our copyrighted “‘Trust Scheme’ 
Envelopes do the work; general agents ca 
make over $100 weekly; send l0c for a 25e 
sample containing 115 needles; particulars 
free; buy direct from the factory at whale- 
sale. Paty Needle Co., 102 Union 8q., 
Somerville, Mass. 


AGENTS—County and State; men and 
women everywhere to sell the Pinless Clothes 
Line; a practical labor saving invention, 
lasts life-time, sells on sight, gives perfect 
satisfaction: Agent Sutton of Georgia, sold 
over million feet; 100% profit; write quick 
for exclusive territory: information free; 
sample prepaid 25c stamps. Pinless Clothes 
Line Company, 520 Wilcox Bldg., Portland, 
Oregon. 


AGENTS—We manufacture glass paper, 
Plain glass windows made to look ilke real 
Stain glass; something new; easily applied; 
big money maker; two sample sheets of pa- 
per, with catalogue in colors and discount 
sheet, for léc. 8S. H. Parrish & Co., 202 
8. Clark Chicago. 


YOU can 
local agent. 


make $$$$ as our general or 
Household necessity; saves 80 
per cent; permanent business; exclusive 
territory; salary or commission; free sam- 
ple; 2 J. Pitkin, 113 Redd St., New- 
ark, N. Y. 


$2.50 PER day. Paid one man or woman, 
in each town, to distribute free circulars 
and take orders for concentrated flavoring 
in tubes. Permanent position. 8. 
Co., 443-D Dearborn St., Chicago, 
iInols, 


AGENTS—Easily earn $25 to $40 per 
week selling Kno-Darn Guaranteed Hosiery; 
direct-from-the-mill proposition; 20% bet- 
ter; costs less; M. Garwood sold $400 worth 
in six weeks; send for free sample; no 
money required. Kno-Darn Hosiery Mills, 
Desk 15, Dayton, Ohio. 


TRY our-up-to-the-minute window letters, 
None “‘just as good.”” Slann Sign System, 
Deroit. Mich. 


AGENTS and Salesmen—Just out. Mar- 
velous automatic Self-Soaping Bath Brush. 
Uses liquid soap. Sanitary, clean, perfect. 
Needed everywhere; especiaily by travelers. 
Big field, $10 day easy. $1.75 profit each 
sale. Handsome demonstrating sample and 
bottle pure liquid soap, only $1.50. 00k - 
let Free. Burnor Mfg. Co., Dept. 1, 
Toledo, O. 


MAIL Order Men 


Get quick cash _ re- 


turns. We manufacture and distribute 
new specialties. Start high class M. O. 
Business. Small capital. Copyrighted 
prospectus free. No scheme. Box N-235, 
Pittsburg, Kansas, 

AGENTS make big money selling our 
new gold letters for office windows, store 
fronts and glass signs. Any one can put 
them on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 

Be Independent! Start a mail order 
business in your own home. We tell you 


how, and furnish everything needed whole- 
sale. An honorable and profitable busi- 
ness for man or woman. Particulars free. 


Many make $3,000 a year. Murphy Mfg. 
ag ag Mathews, 1962 Third St., Day Co., South Norwalk, Conn. 

AGENTS just coin money selling New AGENTS: Our specialties spell _easycash. 
Improved hosiery direct from mill with our Adam Fisher Mfg, Co., 61-15, St. Louis, 
big advertising offer; you can make $25 | Missouri, 
daily; everybody buys; credit; samples in SELF threading needles. 10c a paper. 
leatherette case, free. New Improved Knit- Agents’ samples and terms free, Ladies’ 
ting Mills, Dept. M, Chicago. Art Co., Dept. 41, St. Louis, Mo. 


RELIABLE salesmen dealing with de- 


Partment stores, jobbers, hardware and 
crockery trade, etc.; also agents, general 
agents and house canvassers can make $5 
to $10 daily. Suvio, 696 East 16lst St., 
New York. 

AGENTS—Handkerchiefs, dress goods. 
Carleton made $8 one afternoon; Mrs. Bos- 
worth, $25 in two days, Free samples. 
Credit Stamp brings particulars. Free- 


port os Company, 59 Main St., Brook- 


AGENTS—Make $5 daily handling our 


up-to-date Door Pilates, Name ates, 
House Numbers, Signs, etc. Samples free. 
Brett Bros., Boston, Mass. 


MEDALLIONS sell at sight, 300 per cent 
to 500 per cent profit. Make up your ow 
goods and be independent. ‘“‘It’s easy. 
Catalog free. Fred Resag Co., 1205 
Randolph St., Chicago. 


HUSTLING Agents Wanted for our fast 
selling Sanitary Household Brushes. Steady 


BIG profits for you! Manufacture Barley work. Big profits. Postal brings partion 
Crisp. New confection. California _in- Cc. ale & Kavanek, New 
vention. 5e package costs you le. Ma- ritain, Conn. 
chine instructions complete, $7.50 prepaid. WANTED Salesmen—Earn $250 per 
Samples 10c, Shafer Co., 1015 Howard St., | month, sell dealers highly advertised arti- 
San_Francisco. cle. Elato Co., Station L, New York, N. Y. 
AGENTS—Portraits 35c. Frames lic. BOKARA Diamonds—Agents, everyone, 
Sheet Pictures lc. Stereoscopes 25c, Views to wear and sell our famous Bokara Dia- 
c. 30 days’ credit. Samples and catalog monds. Write for sample offer and cata- 
Co., Dept. | logue Free. Northwestern Jewelry 52 


Adams St., Chicago. 


Northwestern Bldg., Chicago. 


AGENTS Wanted:—Mechanies and shop- 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made. 
Write for terms today. Novelty Cutlery 
‘ 67 Bar St., Canton, O. 


500% PROFIT selling our wonderful sign 
letters for office windows, store fronts and 


glass signs; resembles finest gold leaf; 
easily applied; samples free. Metallic Let- 
ter Co., 406 N. Clark 8St., Chicago. 


SALESMEN wanted: A reliable, perma- 
nent business, selling Koeth’'s Kombination 
Kit, the most wonderful tool ever invent- 
ed. Six pairs drop forged tool steel jaws, 
handles makes pliers, pincers, 

ete. Invaluable for 
chauffeur, handy man. 
Currier-Koeth Mfg. Co., 52 West Street, 
Coudersport, Pa. 


400% PROFIT selling Gordon Photo Pil- 
low Top. High grade work. Samples and 
catalogue free. Luther Gordon Co., North- 
western Bidg., Chicago. 

WE manufacture six fascinating game 
boards, 100% profit. Orders repeat. Can 
be carried as side line where Candy, Pipes 
and Cigars sold Particulars free. 


Unique Novelty Co., Independence, Ia. 


PERFECTION Pocket Adding Machine. 
Lightning seller. Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohio. 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing I furnish everything and 
guarantee success. Send for proofs. VYoor- 
hies, Desk C. R., Omaha, Neb. 


AGENTS—If you don’t make $4 profit 
the first day selling Tate’s Dust Absorbing 
Dust Cloths, etc., return samples. Many 
Agents made . Write quick for partic- 
ulars. Dept. B-4, Consumer's Direct Sup- 
ply Co., Boston, Mass. 


HELP WANTED 


WANTED—Practical men 
scientific management methods), capable of 
making detailed time studies of various 
manufacturing operations and to actually 
perform the operations when MNnecessary. 
Give in detail experience and salary ex- 
pected. Address P. O, Box 911, Pitts- 
burgh, Pa. 

MEN wanted at once for firemen 
brakemen and electric railway 
and conductors Hundreds of 


(familiar with 


and 
motormen 
positions 


open. Experience unnecessary, $60 to $150 
a month. Fine opportunity for advance- 
ment, Write today for full particulars. 


State position you want, National Railway 
Training Ass’n., A-13, Dwight Bidg., Kan- 
sas City, 0. 


YOUNG man, would you accept and 
wear a fine tailor made suit just for show- 
friends? Or a_ Slip-on 
Could you use $5 a day 
for a little spare time? Perhaps we can 
offer you a steady job. Write at once and 
get beautiful samples, styles and this won- 
derful offer. Banner Tailoring Company, 
Dept. 


900, Chicago. 
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27a POPULAR MECHANICS ADVERTISING SECTION 


SALESMEN and Sales Agents wanted 
for the Sarco steam trap everywhere where 
Lot covered; this is the best and easiest 
cngineering selling line on the market. 
tend full particulars .of qualifications to 
Sarco Engineering Co., 116 Broad St., New 
York City. 

WANTED—Machine Tool operators for 
various tools and Fitters for Assembling 
and Machine Fitting. Write or apply to 
I'mployment Department, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


GET away from wage slavery—make more 
money! Start in the Mail Business—ope- 
rate “Silent Salesman’’ system—can be done 
in spare time and the possibilities are up 
to hundreds weekly. For years ‘‘Booster’’ 
has actually and accurately pointed out the 
Successful Road to Mail Order Wealih to 
thousands of people like You—it tells you 
how to get the dollars—puts you next to 
the best money making propositions on 
earth. Send 1c for two months’ trial sub- 
scription. Booster Magazine, Northwestern 
Building, Chicago. 


BIG Money Writing Songs. Hundreds 
of dollars have been made by successful 
We pay 50 per cent of profits if 
successful. Send us your original Poems, 
Songs or Melodies today, or write for Free 
Particulars, Dugdale Co., Dept, 265, Wash- 
mca, D. 

MONEY by mail. Start a mail order 
business, or manage an Agency for me, 
printed matter furnished for half the 
profits, Write for particulars. Hazen A. 
Horton, Desk 617, Tekonsha, Mich. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operations. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


WANTED—District Managers everywhere 
to appoint sub-agents and sell the guaran- 
teed Cadillac Hand Power Vacuum Cleaner, 
operates like carpet sweeper. Most liberal 
proposition ever offered. Prices and terri- 
tory on request. Clements Mfg. Co., 427 
W. Randolph St., Chicago, Ill 

DO not fail to read Independence and 
Fortune under Business Opportunities. 

DOLLARS for you. See ad under books, 
Novelty Bookshop. 

INFORMATION Reporter, $50 to $250 
monthly. Spare time. We sell news and 
names for you. Rare opportunity, Stamp 
for particulars. National Information Sales 
Co., Desk G10, Cincinnati, Ohio. (Norwood 
Station.) 


~ WANTE ED—Supe rintendent to take charge 
of plant manufacturing sheet metalware, 
both seamless and deep 
experience, references and J. 
Marshall, 
Louis, Mo. 


FREE illustrated book tells about over 
360,000 protected positions in U. 8S. service. 
More than 40,000 vacancies every year. 
There is a big chance here for you, sure 
and = pay, lifetime employment. 
liasy to Just ask for booklet A 29. 
No obligation Earl Hopkins, Washing- 
ton, D. 


10th floor Equitable" “plas. St. 


SAI az: To handle our high grade 
Lubricating Oils, Auto Oils, Greases, 
Vaints, Varnishes and Specialties, Salary 
or Commission. Central Petroleum Co., 
Cleveland, Ohio. 

WANTED—Designers for Jig and Fix- 
tures, Write or apply at Employment De- 
partment, Westinghouse Electric & Mfg. 
o,, East Pittsburgh, Pa. 

AGENTS Make Big Money and become 
sales managers for our goods. Fast office 
ellers. Fine profits. Particulars and 
sample free. One Dip Pen Company, Dept. 
2, Baltimore, Md. 

ANY intelligent person may earn good 
income corresponding for newspapers, Ex- 
perience unnecessary, Address Press Cor- 
1espondence Bureau, Washington, D. C. 


CASH for information, names, formulas, 
ane ideas. Steady, profitable home busi- 
ness, Instructive booklet for stamp. In- 
iormation System, 279 Marietta, Ohio. 


WANTED—Distributors of advertising 
matter everywhere. American Distributor, 
Blairsville, Pennsylvania. 

SALESMEN: Advertising novelty sales- 
men, for profitable side line of advertising 
pencils; standard line, Pencil Exchange, 
Jersey City, 


RAILWAY Mail Clerks; City Carriers; 
Postoffice Clerks wanted by U. S. Govern- 
ment, $90.00 month. Short hours. Steady 
work, November Examinations everywhere. 
free, Write immediately. Frank- 
lin Institute, Dept. G 21, Rochester, N. Y. 

LOCOMOTIVE firemen and brakemen for 
all railroads; $80 to $100 monthly. Age, 
18 to 35, Experience unnecessary; no 
strike. Promotion to Engineer, Conductor. 
Railroad Headquarters. No 
charge for assistance to employment. State 
age; send stamp for Application. Railway 
Association, Dept. B, 227 Monroe Street, 
Brooklyn, N. Y. 


MEN and women wanted for Government 
positions, $90.00 month. Annual yaca- 
tions. Short hours. No “‘layoffs.”” Com- 
mon education sufficient. Over 12,000 ap- 
pointments coming. Influence unnecessary. 
Farmers eligible. Send postal immediately 
for free list of positions open. Franklin 
Institute, Dept. G 21, Rochester, N. Y, 


WANTED—tTraveling men who are mak- 
ing small towns and cross road stores to 
handle our new and up-to-date pocket side 
line. Pays a commission of $4.00 per or- 
der. A winner. For full particulars ad- 
on 5 Burd Mfg. Co., 212 Sigel St., Chicago, 

WE teach you a trade in a few months’ 
time; nay wages | after second month. Elec- 
tricity bricklaying. 
100 satisfied —- today; 40 jobs going. 
Catalog free. United Trade School Con- 
tracting Co., Los Angeles. 


GOVERNMENT positions pay big money. 
Get prepared by former United States 
Civil Service Secretary-Examiner. **Real 
Courses.’ Write Now for free booklet C. 
Patterson Civil Service School, Rochester, 
New_York. 

“RAILWAY Mail Clerks; City Carriers; 
wanted. $90.00 month. November exam- 
inations everywhere. Coaching free. Frank- 
lin Institute, Dept. G 21, Rochester, 

GET your preparation | for the United 
States Civil Service Examinations from for- 
mer United States Civil Service Secretary- 
Examiner, ‘“‘One Who Knows.’’ Free Book- 
let, Arthur R. Patterson, Rochester, N. Y. 

WANTED—A man or woman, all or 
spare time, to secure information for us. 
Experience not necessary. Nothing to sell. 
Good pay. Send stamp for particulars. 
Address M. 8S. I. A., Indianapolis, Indiana. 
WANTED—Railway Mail Clerks; City 
Carriers; Postoftice Clerks. $90.00 month. 
Short hours, Steady work. November ex- 
aminations everywhere. Coaching free. 
Franklin Institute, Dept. G 21, Rochester, 
New York 


MEN and women wanted for Government 
jobs. $90.00 month. Write for list of 
positions open. Franklin Institute, Dept. 
G 21, Rochester, Y. 

GOVERNMENT w: wants help. Write for 
list of positions open. ay raphiia Institute, 
Dept. G 21, Rochester, N. Y. 

9,000 GOVERNMENT jobs open. Write 
for list. Franklin Institute, Dept. G 21, 
Rochester, 

“~SALESMEN to handle our Office and 
Educational device as side line. Thomas 
Supply Company, Desk 4, Pittsfield, Mass, 

~ OPPORTUNITY: “How to Land the 
Job You Want. Our new 6.000 word 
book gives exact details. Send 25¢c silver. 
Ryder & Co., Portland, Oregon. Money 
back quick if not absolutely satisfied. 

MEN and boys to learn automobile re- 
pairing, driving on up-to-date cars; elec- 
tricity, civil engineering, surveying. Meth- 
ods most practical. Room and board while 
learning. Positions secured; satisfaction 
guaranteed; catalog free. National School 
of Engineering. 210 W. 7th, Los Angeles. 
GO on the Stage. Vaudeville career of- 
fered you. Experience unnecessary. Man- 
agers endorse my method. Instructive 
vaudeville book free. Write today. Fred- 
eric LaDelle, Sta. 10, Jackson, Mich. 


SALESLADY wanted for Highgrade Cor- 
set, not sold in stores. Best corset, best 
proposition salesladies. References. 
Wade Corset Co., Station L, New York. 


WE train detectives, You can be one. 
Splendid — opportunities. Travel. Earn 
$100 to $300 monthly. This fascinating 
profession taught practically and scientific- 
ally by mail at a nominal cost. American 
School of Criminology, Dept. F, Detroit, 
Mich. 


WANTED one thousand chauffeurs and 
repair men. Our demand for automobile 
engineers exceeds the supply. Calls for 
men of intelligence and mechanical bent 
capable of commanding $100.00 to $150.00 
per month upon graduation. Resident 


course $20.00 to $60.00. Home Corre- 
spondence course completed by practical 
road and shop work at this school, highly 
successful. Look this up. Auto 
America, Dept. T, 1600 Michigan Ave., 
Chicago. 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time, 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. "Vea 

=z Omaha, Neb. 
ED—Hustling man in eac local- 
this Society. Sick, accident 
death benefits. Introduce our Member ship 
Spare time to start. $50 to $300 a month, 
Write, Box JF-293, Covington, Ky 

tion! Increase salary, new revised Saup 
ders’ Hand-Book of Practical Mechanies 
Best ever ready reference. Thousands in 


use. Postpaid $1.00 cloth; $1.2 $1.50 
leather flap. Big profits. E, H. Saunders, 
216 Purchase St., Boston, Mass. 


MANUFACTURING MACHINERY 


BUILD your Machines at our Works 
Why? Because our shops are equipped 
with practical machinery, We employ prac- 
tical men, of many years experience. We 
make our own tools for every job. 
turn your patterns promptly when job is 
completed, when requested to. We don't 
manufacture or imitate your goods. We 
are the manufacturer for the manufacturer, 
Write today. Practical Gas Engine Ma- 
chine Wor North Chicago, Ill. 

HAVE you a mechanical device, toy, 
novelty, household or mail order article? 
If so, patent it through me and start in 
business with it. I show you how; Book 
free. Sanders, 53 Crilly Block, Chie 1g0 

WE make working models of any descrip- 
tion, also tools, dies, punch-press work, and 
special machinery. Send us drawing or 
rough model for estimate, Send for cata- 
logue of model supplies. The Pierce Model 
Works, 3405 Pierce Ave., Chicago, Ill. 

“WE make dies and tools, models, metal 
and hardware specialties to or- 
der. A. Amundsen & Co., 542 W. Jack- 
son. son Blvd., Chicago, Til. 

~ WANTED—Light manufacturing; machine 
and pattern work. Screw machine and 
turret lathe work a om? G. W. 
Bulley, 4110 So. Halsted St. Chicago, IL 

DIES made for st amping special articles 
in sheet metal; models carefully made, in- 
ventions deve loped cheaply in strictest con- 
fidence; expert patent and mechanical ad- 
vice. Metal Novelty Co., 1923 Olive St, 
St. Louis. 

INVENTIONS perfected and manufae- 
tured Reference: Your Banker, 
Rus Machine Co., Dallas, Texas. 

“CLEVELAND + Specialty & Manufactur- 
ing Co., Cleveland, Ohio. Manufacturers 
of Water Motors, Fans, Tapping Machine, 
Magnet Winders. Inventions devel 
Special articles order. 

“INVENTORS. We manufacture Metal 
Specialties of all kinds, to order; largest 
equipment; lowest prices. Send perfect 
sample fot low estimate and best expert 
advice free. The Eagle Mfg, Co., Dept, B, 
Cincinnati, O. 

~ INVENTIONS skillfully perfected and 
manufactured. Also high grade compound 
sub die work with best references 
Brull, 4328 Towa St. t., Chicago, Ill. 

IRON brass and a “siuminum castings. 
Metal specialties. Patterns, models, polish- 
ing. plating and japanning. North Chi- 
cago Tool Works, North Chicago, Il. 


MECHANICAL ENGINEERS 


EUROPEAN experts, mechanical engl- 
neers and draftsmen, designers of auto- 
matic machines in general; great oppor- 
tunity for inventors; let us develop your 
ideas; work guaranteed satisfactory; 18 
years’ experience. The Baxter & Tenca Co., 
Box 61. Indianapolis, Indiana. 

MACHINE Designing. Inventors’ Ideas 
developed. Working Sane, machinery 
designed to order, Ca L. Abbott, Me- 
chanical Engineer, Unity Bidg., Chi- 
cago. 

CONSULTING Engineer, Mechanical, 
Electrical, Aerial. J. P. Schroeter, 1321 
E. 56th St., Chicago, Ill. 


BOATS AND LAUNCHES 


MOTORCRAFT _ Encyclopedia—A 150- 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles. Price $1, postpaid. 
Popular Mechanics Book Dept., Chicago. 

CHART of a modern submarine boat 
showing and naming over 200 parts. Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 
terior. Mailed in a tube for 25c. Popular 
Mechanics i. Dept., 318 W. Washing- 
ten St., 
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POPULAR MECHANICS ADVERTISING SECTION 


MACHINERY, TOOLS, SUPPLIES 


NEW 1% K.W. direct connected gaso- 
line engine and generator, $260. Also lit- 
tle used nine horse, two cycle marine en- 
gine, $90, and 40 ft. River Cruiser. Trus- 
cott Supply Co., St. Joseph, Mich, 


BUY your boat engine now, 
money. Pay so much a month. Engine to 
be shipped next spring. Write 
the Great Manitou literature. The 

werful Marine Engine = A. Richards 

on Works, Manitowoc, 


DON’T keep that ‘“‘good aa in your 
head because you cannot develop it. My 
experience and machine shop will help you. 
Drop me @ line S. Mason, Jr., German- 
town, Philadelphia, Pa. 


ONE 20 hp. Dean Gas Engine, cylinder 
otherwise not repaired. Price, 

Western Machinery Co., Cin- 
cinnati, Ohio. 

FOR Sale—One 8’ Keene Cornice Brake 
with cutting off attachment, $165 cash. 
Western Machinery Co., Cine innati, |» Ohio. 


and save 


1% HP. MARINE engine complete | with 
propeller, $26.50. Badger Motor Company, 
Milwaukee, Wis. 


“FOR Sale—i Kramer tamper; 2 continu- 
ous mixers, Eureka and Kent; 1 gasoline 
engine, % hp. Address Harvey H. Max- 
himer, Canton, Ohio. 


BARGAINS in gas engines, new and sec- 
ond-hand, 1% to 30 hp. Affiliated Mfgrs., 
Milwaukee, Wis. 


FOR Sale—An 8-inch Jointer. one as 
new. R. B. Hough, Lowville, N. 


HP. Fairbanks-Morse, $250. 
condition. Affiliated Mfgrs., Milwaukee, 
Wisconsin. 


WANTED—Lathe no smaller than 12 in. 
808 Dillonvale, Ohio. 

PATTERN gigs for 6x7—4 cycle marine 
motors, 7 to 40 hp.—1l-2-3 and 4 cylin- 
ders, $450. D. J. Gray, 105 West St., E. 
Orange, N. J. 

MARINE engine, 
ferced to sell. 
Michigan. 


GASOLINE Engines. 20 hp. to 60 hp. 
Two, three, four cylinder, $100 up. Marine 
and automobile types. Guaranteed. Uni 
versal Joints, $4.50. Rear Starters, $8.75. 
Bill Ferguson, Waterloo, Iowa. 

50 HP. BOILER, vertical, 30 hp. engine, 
vertical, $425 for outfit. Pinner, 122 Water 
St.. New York City 

FOR sale—Small steam am turbine, half hp., 
$15. Complete, ready to run. Finished 
parts to assemble, $10.50. W. Holden, 90 
Pomeroy St., _¥. 


sixteen horse. New, 
W. Meeker, Oden, 


Roc ‘he hester, N. 


press No. 20, $165. Pinner, 
er St., New _York City. 


UNIQU E or are small, powerful and 
compact. See our ad on page 150. Ama 
teur Mechanics Supply Co 


HOW to make Dynamo 


-and Digest Pub- 


lishing 100 Mechanical Kinks, etc. monthly. 
One year, 25c. Digest, Grand Rapids, 
Michigan 

WANTED—Good cheap wood planer, 
jointer, and 30-inch band saw, 18-inch 


metal lathe, 
Eddy St Chicago 
SCREW machine, 
1%” capacity, $200. 
New York City. 


_ 20-inch drill press. 1826 


automatic, 
Pinner, 122 Water St., 


Hartford 


REBUILT Engines—We have on hand 
a number of rebuilt “Buffalo” engines, 
guaranteed, at greatly reduced prices. 
Write for bargain list. Buffalo Gasolene 
Motor s 1293-1305 Niagara Street, Buf- 


falo, N 
ENGINE castings, 1% horse vertical 
gasoline, air-cooled, $7. Three horse ma- 


rine water-cooled, $9 cash; drawings in- 
cluded; catalogue for stamp. Novelty 
Manufacturing Co., 853 West Sixth St., 
Cincinnati, Ohio. 


FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. Sec- 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Ill 


FOR Sale—Engine lathe, swings 9% in. 
takes 25 in. between centers. Complete 
with full set change gears to cut all size 
threads, 3 to 40 in.; price only, $43.50. 
Address L. F. Grammes & Sons, Allen- 
town, Pa. 


FOR Sale—Rebuilt: Throttling, Auto- 
matic and Corliss engines, boilers, pumps, 
heaters, machine tools, tanks, saw mills, 
and general machinery, at bargain prices. 
Let us know your wants. The Randle Ma- 
Co., 1761 Powers Cincinnati, 

hio. 


SIMPLE mechanical inventions wanted; 
send sketch. Sanders, 20 Crilly Block, 
Chicago. 


SEND 50c for booklet “How to Run and 
Install Gasoline Engines,”’ and year’s sub- 
scription to Gas Energy, 28 Murray §&t., 
New York. 


LATHE for sale—For bargains in small 
lathes write South Bend Machine Tool Co., 
Dept. L., South Bend, Ind. 


PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G. H. Willard, 
a practical pattern maker of years experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price 
$1.00 postpaid. Popular Mechanics Book 
Dept., Chicago. 


CEMENT 


CONCRETE Building Block Machines and 

moulds. Free catalogue. 5 Market St., 
St. Louis, Mo. 
CREWS held in concrete, sample for 
stamp; thirty million used; representatives 
wanted, Richmond Screw Anchor Com- 
pany, 9 Church Street, New York. 


ADJUSTABLE Burial Vault Molds, new 
and simple. Make the best vault known 
and offers big profite for right man. Write 
for booklet, A. 8S. V_ Co., Peru, Ind. 


IF you want the best information on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
eents. Yearly subscription, $1.50. Con- 
crete-Cement Age, 135 Newberry Bidg., De- 
troit, Mich. 


MOTION PICTURES 


WRITE Motion Picture Plays. Anyone, 
anywhere, can do this work. Big demand; 
big money, Send 10c for instructions. 
Tells kind wanted and how to write them. 
Address Motion Picture Pubs., 593 Quincy 
St., Brooklyn, N. Y. 

“MAKE your own cement for joining 
moving picture films. Recipe and special 
instructions for 25c silver. C. F. Smisor, 
4001 Drexel | Boulevard, Chicago. 


YOUR idea for a moving picture is worth 
$25.00 to $100.00. 1 will put it into proper 
scenario form required by producers and 
tell you where to sell it. Interesting par- 
ticulars free. H. A. Elliot, 440 8S. Ken- 
sington Ave., La Grange, til 

WAN TED—Picture Play Writers. Big 
pay. We'll teach you how. United Pic- 
ture Play Association, San Francisco. 

BECOME a Moving Picture Operator. 
Full illustrated course of instruction only 
$1 postpaid. Novelty Works, 323 Eugenie 
St.. Chicago. 


FOR Sale Moving Picture film, lc foot. 
H. Davis, Watertown, Wisconsin, 
MOTION picture plays wanted. You can 


write them. We teach you by mail. No 
experience needed. Big demand and good 
pay. Details free. Ass’d M. P. Schools, 
601 Sheridan Rd., Chicago. 


SERIES of 7 lithographic models— 
Steamship, automobile, gas engine, steam 
engine, steam turbine, wireless telegraph 


and dynamo. Size 8x14 inches. All parts 
of these machines are shown and numbered 
to correspond to printed keys of names. 
Price each, 50 cents, postpaid or set of 7, 
$3.00 postpaid. Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago. 


ENGINE-CASTING & BLUEPRINTS 


CASTINGS for wood turning lathe, ma- 
chined ready to assemble, i including 
metal bed, $3.50. Smaller size, $1.50. 
Murray & Allender, 113 East , MI 
St., Fairfield, Iowa. 


PLANS of 1 hp. steam turbine engine 
and boiler, 50 cents. Tracing, R. 10, 
Kalamazoo, Mich. 


CASTINGS for 4 horse marine engine, 
$14. Murray & Allender, 113 East Burl- 
ington St., Fairfield, Iowa. 


CASTINGS for % hp. marine engine, 


$8. Murray & Allender, 113 East Burling- 
ton St., Fairfield, lowa. 


PULLEYS, Gears, Sprockets, Shafting, 
Hangers; see page 131. W. A. Jones Foun 
dry & Machine Co,, _ Chicago. 

~LATH 1 wing. ll’ bed, plain rest, 
screw cutting, (3105. Pinner, 122 Water St., 
New York Ci 

~ BAND saw, lm: saw table, $25; 
$40; wood lathe, $20; 60-inch px 1 mak 
ers lathe, $40; stickers, $28, $6: $150; 

12” jointer, 20” planer. Bicknell Co., 
Janesville, Wis. 

BLAISDELL jal lathe, taper attach - 
ment, compound rest, $150. Wallace, 333 
Maine Ave., Roc hester, _ Pa. 

135 LATHES for, sale, $15 to $100 each. 
Send for list No. 25. Lucas & Son, Bridge- 
Port, Conn. 

“FOR § Sale—Complete set of castings with 
all material to build Comet jr %-hp. Sta- 
tionary gasoline engine with blue prints 
10; also marine engine sets. Comet Motor 
Works, 564 Jackson Blv’d, Chicago. 

“WE are headquarters for Machinery for 
sheet metals—Presses, Punches, Shearing 
Machines, Tinners’ tools, Dies, etc. First 
lass goods at reasonable prices. 
Machine & Tool Works, Buffalo, 


shape 


BUILD your own boat and automobile 
engine, Save two-thirds the cost, and 
have the fun of building Write today 
for prices of castings Richards Engine 
Works, Manitowoc, Wis. 


% HP. GASOLINE engine castings, $5. 
Complete engine, $22.50. Stamp for cir- 
cular. Crown Motor Works, E lgin, Ill. 


WILL furnish “blueprints for a 2% hp. 
gas engine for $5. 5 hp. for $7. | 
Bevier, "Kalamazoo, Mich. 


~ COMPLETE set of detail drawings for 
a 2 cycle, 3 hp. marine gasoline engine 
for $1. C. F. Smisor, 4001 Drexel Boule- 
vard, Chicago. 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3-pair 
high roller mills, sieve bolters, receiving 
separators, scourers, etc. yrite for de- 
scription and prices. Sprout, Waldron & 
Co., P. O. Box 429, Muncy, Pa. 


DIAMONDS, WATCHES, JEWELRY 


HAVE you received Your free copy of the 
new big 1913 Basch Diamond Book? — It 
lists and describes Genuine Perfect Cut 
Diamonds at these Importers 
Prices: % carat, 38.2 % carat, $17.50. 
% carat, $45.00. % carat, 67.50, 1 carat 
and over, $97.50 per carat. It tells all 
about the wonderful Basch Plan, how we 
send you any diamond on approval, at our 
expense, without obligation to buy. No 
deposit or references required. 
explains the Basch Money Back Guarantee, 
a written contract to buy back any dia 
mond we sell for 90% in Cash; and allow 
the full purchase price on exc hanges, Carat 
weight, quality and value of ever dia- 
mond legally guaranteed The Basch Dia- 
mond Book contains thousands of illustra- 
tions of Watches, Gold, Silver and Platinum 
Jewelry, Silverware, Cut Glass, etc all at 
world’s lowest prices See our big display 
ad om page 199 Thousands of readers of 
Popular Mechanics, our friends and patrons 
for years. Vrite Now. Address L. Basch 
& Co., Dept. J340, S. State St., Chicago, 
Tilinois 

“ELEVEN Jewel, stem wind, thin model 
American made Watches, Gold Filled Cases 
Guaranteed ten years, $5 Satisfaction or 
money back. D. Vandivort, New Castle, Pa 

DIAMONDS, Watches, Jewelry, etc., 
sold on weekly payments of One Dollar; 
send for list. William Mullally, 
Newark, 
TS “Solid Gold Emerald Set Ring, 
$3. postpaid, Satisfaction guaranteed. 
Specialty Jewelry Co., 1102 N, Compton, 
St. Louts, 

WE buy and sell second hand watches. 
For bargain list write us. Chas, Klaber 
and Co., 3408 N. 43d Ave., Chicago, Ill. 

WEAR my fine $10 imitation diamond 
gold filled ring Send size. Price, $1. 
H. Latham, Bluffton, Ohio 


WANTED 


IDEAS, Who can think of some simple 
thing to patent? ox & Briscoe, 
N. W., Wash- 


Patent Attorneys, 620 F 
ington, D. C. 

WANTED—Specialties for Mail 
Business. The Charles Mfg. Co., 
Braddock, Pa. 


Order 
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WANTED—Carpenters wood working ma- 
chine. Part payment terms. Good security. 


W. M. Bowen and Co., Pangburn, Arkansas. 

WANTED—Small A. C. Motor_ Frames. 
Condition no _ object. Mark Ferguson, 
Junction, Ariz. 

WANTED, used Hay Press. Box 9, 
Jewell, Towa. 

FOR SALE 

WE bought at bargain from Bankrupt 
factory 500 fine Mohair tops, $40.00 kind, 
will sell at $10 each, cash, complete with 
curtains, covers and wind shields. This 


price will move quick so get your order in 
early. Puritan Machine Co., 57 Tenth St., 
}etroit, Mich. 

CRANK shafts and fly wheels for gaso- 
line engines. Completely machined and 
suitable for use with experimental engines. 
Low prices will be quoted and detail draw- 


ings furnished on request, L. L. Driggs & 
Co., 90 West St., New York. 
A WONDERFUL Ink. New discovery. 


For expert drawings or writing use. Does 
hot corrode or blot. Chemical proof, 
water proof, non-poisonous and will not 


Give it a trial. Large bot- 
30c. Particulars free. 
Haeusser, 1267 Broadway, 


stain fingers. 
tle prepaid onl 
Address 
Albany, 


FOR A vacuum carpet-cleaning 
wagon, in first-class condition; the best 
make; very powerful, Frank Mylius, New- 
ark, Ohio. 


FOR Sale—(Cheap) Henderson 
low pressure steam or hot water 
capacity 3,000 feet of radiation; 
new. Deebach Bros., 138 East 
St. Paul, Minn. 


FOR Sale—Emerson 
new. Gasoline engine at 
bicycles at nearly factory price. All good 
bargains and low prices. Write for par- 
ticulars. Ralph L. Cowles, Collinsville, 
Conn. 

FOR 
women’s 
trade. 
York. 


thermo, 
boiler ; 
good as 
Fourth, 


typewriter, nearly 
bargain. New 


patented articles for 
advertised in Notion 
1181 Broadway, New 


Sale—Two 
wear well 
Rosalind Co., 


$300 


OPTICAL stock and _ instrument, 
eva combined in- 


worth for $100 cash. Genev 
strument, $30 cash, Bargain fo’ 
ginner. Retired. Robert Fischer, 
ville, Wis. 


COMPLETE working 
tana Copper Mine. 
drifts, stoves, ears, cage, 
Send $1.5 Model Instrument Works, 
Waukestia. Butte, Montana. 

FOR Sale—Oxy- -Acetylene portable weld- 
ing plant. Jesse Osborne, 116 N. Wash- 
ington St., Nevada, Mo. 


ra be- 
Clinton- 


of a Mon- 
hoist, shaft, 
pump and drills. 
831 


model 


“ONLY studio in good town of 700. 
Price 300. J. R. Dunn, Adams, Nebr. 
FIRST class Undertaking Outfit with 


black and white hearses and lowering de- 
vice. Apply to Box 154, Goodrich, Mich. 


FOR Sale—Eaton Glover engraving ma- 
chine. A bargain. John Hafstrom, 
Moroceo, Ind. 


TATTOO Outfits, 
2. Buffalo, N. Y. 


FOR Sale—Modern equipped factory, 
adapted for manufacturing purposes. Water- 
power, with steam auxiliary, Address, for 
full information, N. D. Doxey, Elmira, 
New York. 


MAGIC Keys, Star and Crescent. 
shoe, Link the Link, Four Ball, 
Puzzles; Cachoo Sneezing Powder, Itching 
Powder, 10c each, with illustrated cata- 
logues. Chicago Puzzle Works, 323 Eugenia 
St.. Chicago. 

ARMY Goods: Guns, 
Uniforms, Swords, ete. George Winstel, 
1624 Pleasant Street, Cincinnati, Ohio 

FOR Sale—Globe roller copy press, new 
condition, half price. Box i54, Corinth, 
New York. 

BLACKSMITH, wood-working shop, 
equipped; best town in Colorado: 
For particulars write, A. J. 
Cooper Bidg.. Denver, 

ELECTRIC 
ete. Cheap. 


cheap. af. May, | Dept. 


Horse 
Pot 


Revolvers, Tents, 


fully 
very cheap. 
Simonson, 214 
Colorado 
house lights, engine, 
Raby, Norvell, Mich. 
scales, almost new; half price. Bo 54, 
Corinth, N. Y. 
FOR Sale. 
burner, $40. 
Connecticut. 


battery, 


New 30” Ofeldt Kerosene 


Lucas & Son, Bridgeport, 


POPULAR MECHANICS ADVERTISING SECTION 


SALE OR EXCHANGE 


SELL or trade six horse vertical steam 
boiler complete for motorcycle. C. H. Hig- 
gins, East Winthrop, Me. 

INCHANGE engine lathe for motorcycle. 
Walter Seniecle, 35 Watkins Ave., Rutland, 
rmont. 

ALE or exchange large sized: 
Static with all accessories. 4% 
motor. Exchange for smaller evades or 
anything serviceable to doctor, Dr. Guyton, 


plate 
Cc. 


Fau_ Claire, Wis. 

FINE Imported Violin complete with 
history. Exchange for good motorcycle. 
L. Ensign, Defiance, Ohio. 


PATENTS FOR SALE 


INVENTORS! Our 


great facilities for 
manufacturing and 


marketing any article 
in Glass, Wood, Steel or Brass through our 
Branch Display Rooms and Expert Spe 
cialty Salesmen in every large city, also 
Canada, should command your instant at- 


tention. U. 8S. Bottlers* Machinery Co., 
1033-41 W. Lake St., Chicago. 
_ FOR Sale Patent May Seventh, Car 
Seal Used by millions. Specification, 
samples write. J. A. Hallsted, 1216 First 
Nat'l Bank Bldg., Cincinnati, Ohio 
PATENT No. 1,028,024 Collar — 
Retainer. Prevents’ loss of button. A 
reasonable offer considered. H. Boflander, 


Speed, Mo. 


“PATENT rights to changeable show card 
that will put show card painters out of 
business, W. K. Harris, Raleigh, N. 

PATENT for sale on Adjusting 
light for motor vehicles for sale; highest 
offer takes it. Pembroke N. Squires, Teka- 
mah, Nebraska. 


ATE for Waste Pipe Tool No. 874,- 
512 for sale. Any reasonable offer con- 
sidered. For information address Benja- 
min and_ Bassett, 140 S. Dearborn St., 

MUS" crifice valuable patent. 
4219 Olive, St. Louis, _Mo. 

WRITE us for “How to get your Patent 
and your Money.’ & 
Patent Attorneys, 620 F St., N. W., Wash- 
ington, 4 

FOR Sale—it 1 
dress Thos. 

“FOR Sale— 
General 
worth 
Peterson, 229 E 

PATENT on 
for sale. 


E. Work, 


modern inventions,  Ad- 
_Mansill, Davenport, Towa. _ 
American and Canadian pat- 
useful hardware specialty. 
$5,000. Sacrifice, $1,500. 
St., New York, 
folding, adjustable table 
Usefulness is unlimited. Par- 
ticulars address Bertie Ruth, Po. Box 30, 
Eugene, Oregon. 
“PATENT for adjustable Curtain Bracket. 
a much needed article, simple, practical and 
cheap, great demand. Particulars, 
Chabot, 8 86 Fairview St., Providence, 
JUST allowed Broom Attachment. 
erying need in every house. Outricht ais 
or royalty. S. Jones, 917 Ridge Ave., 
Vhiladelphia, Pa. 
FOR reasonable offer; U. 8. 
236 Frameless Gate. 


R. 


Pat. 1,027,- 
Rolls up, solves thie 


gate problem. Allan Campbell, Brandon, 
Manitoba, ¢ anada. 

FOR Sale—Patents on n revolving chimney 
top. Prevents down draft. Simply con 
structed and easily manufactured. Address 
John Algermisen, St. Paul, Mo. 

>f can and opener. Best yet. 


‘TEL 
Manufacturers should investigate. Address 
x 203, Kankakee, 

MANU FAC TURERS and ‘Buyers, 
rative Cooler, outright or royalty. L, 
Collett, Nevada, Mo. 

FOR Sale—A patented, useful article for 
sale. Can be made for a cent. Will fur- 


Eva o- 
Ida 


of dollars are wasted 
ally on. inferior _ 


if 
fi 
B 


NT Rig of and Em- 
A booklet com- 


“We have _ the who 
A 


~INVEN NTIONS patented free 


romoters investiga e. 


“Inventor” s Universal 
covers the matter from 


in inventors 
K All information =. news about 
_C. 


free Experts Search and 


INV ENTIONS are free; 
for sale. 


SEND For Free anes 


PATENT ATTORNEYS 


MEN of ideas and seven? a 


o 


PATENT your invent ion. 


Co. 
53 Monadnoc ik Bik., 


livia 


nish dies. Robt. H. Paubel, 61 Church St., 
Meriden, Conn. 

AUTOMATIC Spouting attachment, ne- 
cessity, household requirement, reasonable. 
Krieger, Wooster, Ohio. 

TOP Notch Fireless Cooker, United States 
Patent outright. Griffith, Wood Bidg., 
Newark, N. J. 

STRE on mar- 


Car Ticket 
ket. Blekastad, Harper, F 


WILL sell state =e = 


mi acture 


of sectional curbings for wells. Equip- 
ment furnished. Big Griffith, 
Wood Bidg., Newark, N. J an 
PATENT for sale on that shows 


the names of streets when riding in streets 
or elevated cars. Robert Ekron, 4740 No. 
Sacramento Ave., Chicago. 


Device 
arti- 
Vic- 


$600 BUYS Valuable 
needed in every home. 
cle. Manufacturers, 
tor Cozine, 


Patent. 
Good agents’ 
investors, write. 
Gloversville, N. ¥ 


P ROTEC E Patents procured 
Our books = how to obtain and — 


PATE NTS forte, 


inventors of years 
Loan & Trust Bids, 


Prompt and efficient 


ak 


29a 
PATENTS 
nnu 
etoa 
fore apr Be 
_ applying r a patent write for m 
booklet “‘How to Save Money Ou You 
Pate Lester Sargent 
yer, 718 
PATI 
ployees.’’ 
mis 
Albert Scheible, l Marquette Bldg 
igo 
INVENTORS want - 
National Inve Corpora 10 Lueck 
Building, 
INVENTORS 
vill buy your p 
Webster 
s Ag 
r 4 
FIND o eut 
and how t 
Edueator.”’ 
1ins 600 me nical movements i 50 
perpetual moti Price $1.00 postage : 
free. Money returned if not n re thar ‘ 
satisfactory k G Dieterich, 651 Oura 
Bidg., Washir n, D. ¢ 
SEND us or description and we 
vill give you our free opini 3 to ' 
4 patenta it R lolp & Briscoe Patent z 
Attorneys, 620 F St., N. W., Washington, a 
¢ r 
WANTED—Party to finance several ir a 
entions of mer no freaks, ox 436 
Harrison, Ark 
PATENTS Se red Send ske 1 if 
Report as to patentability 500! | 
ventions and patents nd refere e book ; 
sent free John S. Duffie & Co., Dept. 1, : 
m Adam 
ri 
— PATENTS ed—Reports on patent 
ability, validity 1 inf gement Patent 
suits conducted ( L. Parker, 910 G St, 
Washington, D. C 
en pherd & Camp- 
bell, Patent Attorneys A Victor Bidg., 
Washington, D. ¢ ; 
PATENTABLI deas wanted—Send for ¥ 
free books Richard B. Owen, ) Owen x 
Bldg., Wash., D. ¢ 
PATENTS without vance attorney's 
fe Send sket for free report Books 
tre er « I Was ngt 
PATENT Books Mailed Free howing 
entors and me nics—and telli hat 
; J is patentable, how to btain patent or 
partner, how to sel P Free on reques 
Chas. E. Brock, 7 Eighth St., Wa ng 
ton, D. 
620 F St., N. W Washingto ¢ for 
list inventions w ed ind = prize offered 
by leading manufacturer 
First get free 
“Inventor s Thue statistical data. 
Milo B. Ste 1864, 685 , 
Trade Marks Registered Beeler & Kobb, 
: 21 hington, D. ¢ 
4 Our Free Book 
tell Free opinion 
_ 
= service No misleading™ 
; pert in Mechanics Book of Advice and 
Patent Office Rules free Clements & 
Clements, Patent Attorneys 704 Colorado 
Bldg., Washington, D. ¢ 
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3la POPULAR MECHANICS ADVERTISING SECTION 


CHEMICAL for engraving aye and 
marking tools. Formula, 50c. No stamps. 
Herbert Weber, c/o Charles Winter, Still- 
water, Okla. 


50 TOILET preparation formulas for dime. 
M. Wesley, Aurora, 


SPECIAL Offer. 215 selected formulas, 
hints, ete., contains mirror silvering form- 
ula usually selling for $1.00; also how to 
make polishing cloths, furniture polish, 
paint removers, aluminum solder, ete., send 
20¢ = | today. F. K., 1212 W. Hilton 
St., Phi Pa. 


“MECHANICS in your spare time, why 
not make Grit Soap easy to make, and 
cost little; my formula tells you how. 
Stamp for’ particulars. Keller Box, 641 
San Antonio, Texas. 


one can make them out of 


Complete book of instructions. 
i Popular Mechanics 


your own mission furniture at 
minimum of expense. 2 K 


guage just how to make 50 different pieces. 


of finished articles. 


GAMES AND ENTERTAINMENTS 


GREATEST yet 400 formulas 20c. John- 


son & Phoenix, Arizona. 

RESILVERING Mirrors—The best for- 
mula ever originated with special instruc- 
tions for 50c. C. F. Smisor, 4001 Drexel 
Boulevard, Chicago. 


“500 SUCCESSFUL money-making for- 
mulas and trade secrets postpaid 25c. 
Charles Dynes, Winchester, Ind. 


“BEST grease “removing soap on ~ market. 
Like Skat and Skidoo. Cost 20c gallon; 
formula 50c. J. G. K., 1102 No. Florence 
St, El Paso, Tex. 

SPECIAL formula for making a rich 
black on brass. Price 25c. C. F. Smisor, 
4001 Drexel Boulevard, Chicago. 

HUNDREDS of formulas; valuable; 25c. 
Johnston, Front & Couch Sts., Portland, 
Ore. 


FOR MEN 


SAFETY Razors Resharpened and put in 
first class condition. Work positively guar- 
anteed, Double edge blades, 30c dozen; 
single edge, 25c dozen Send postal for 
mailer. KE. G. Hendrickson, 335 W. 39th 
St., Indianapolis, Ind. 


THE original hip- -fitting  non- n-slipping, 
natural fitting belt is an ‘all year round 
necessity. Discard your suspenders and 
have a neat appearance, $1 postpaid. Send 
for circular. L. & N. Belt Co., 1257 N. 
Clark, Chicago, Ill. 

MAKE your shave a juxury. Sample 
ten cents. Leary & Munro, 1219 Fillmore, 
San Francisco, Cal. 

SAFETY Razor Blades Sharpened Bet- 
ter Than New, with our Latest Improved 
Automatic, Power Stropping Machine, for 
2c each, Keen Edge Guaranteed. De- 
troit Sharp Edge Co., 1436 Wabash av., 
_ Mich. 


PAT NTS produce wealth. Ideas 
oma pa & Briscoe, Patent At- 
rns, 620 F St., N. W., Washington, 


SAFETY razor blades sterilized and 
sharpened better than new; 2 cents each. 
Five years’ success. Send for blade box 
and circular. Electro Stropping Co., 134 
Shelby St., Detroit, Mich. 


FOR THE HOME 


MAGIC Goods Cheap! 


4 
kerchief Color 


A es blown into 
‘makes everyone just 


8 BIG Family Games, 


FOURTEEN Conundrums 


‘KET Tric ks: 


go 
3218 Snyder Avenue, 


AMATEUR Minstrel 
play written for 7 after you acquaint us 
Guarantee you use every 


5e for our catalog of 


Le two samples of each, 
4 hicago Puzzle W Works, 


LADIES Lacebags. Beautiful designs, all 
handmade, much in style now in New 
York and everywhere, just the thing to de- 
light a woman’s heart. $1 to $3 each. 
Will make fine presents for your wife or 
sweetheart. Send today for free photo- 
graphs and description. W. Egerland, 810 
Eagle Ave., New York. 


MAKE your own wn candy. 35 5 recipes, | type- 
written instructions, complete, 30 sets. 
George Heinemann, Rogers Park, Illinois. 


“METAL Work and Etching—A_ 96-page 
handbook for art metal workers telling how 
to make a great variety of useful and or- 
namental objects such as desk sets, arts- 
crafts jewelry, etc. Price 50c, postpaid. 
Popular Mechanics Book Dept., Chicago. 


“RECIPE for making Hot Tamales, Chili 
Con Carne and 10 other delicious Spanish 
dishes, all for 50c. E. L. Young, Tropico, 
California. 


TEAS and Coffees at reasonable prices: 
list sent upon J. V. O'Connell, 
236 East 47th St., New York City 


LITTLE Helper —Gowin Clamp. A third 
hand for everything. olds work while 
sewing, ripping, embroidering, 25c. Snyder 
Mfg. Co., Providence, 

AIR-GUN clothes washer; best in use, 
only two dollars; freight paid. Send for 
oe, L. C, Hervey, 416 West 125th 


THE Pi Po 1 Puzzle, greatest pony out; 


you've. done to the table cloth!!!). 


sympathy is expressed by 

(The Bookkeeper goes 
. Price 10 cents each, 
Address Popular Mechanics Book 


FREE—1912 magic catalogue, 208 pages, 


Send 6c stamps for particulars and sam- 
ple pocket trick. Buy direct from the man- 


New ¥o le Magic Co., 


and Makeups for Theatrical and 
Percy Ewing, Decatur, Ill. 


PLAYS, Vaudeville Sketches, Monologues, 
Dialogues, Speakers, Minstrel Material, 
Jokes, Recitat ons, Tableaux, Drills, Mus- 
ical Pieces, Entertainments for all oeca- 
sions. Make Up Goods, Large Catalg 
free. T. 8S. Denison & Co., Dept. 11 
Chicago, 


MAGIC Tricks, Books & Supplies. Larg- 
est line in the world. Old reliagle firm, 
Mammoth catalogue, ten cents, See our 
ad on page 30. Read & Covert, 821 East 
43d Street, Chicago, Tlinois. 


RARE COINS AND STAMPS 


FOREIGN Stamps Free\ 100 different 
or if preferred a Grand Set of 10 Egyptian, 
Mention Gift C.303, semi 4e postage. 
“> » priced Catalogue, 870 pp., 
5,000 illus: 70c post free. Bright & Son, 
164, Strand, London, Eng. 


FINE unsorted mission stamps, many 
countries; eleven pounds, $4.60 free any- 
where. Cash with order. Ern Willems, 
Pacification, Ghent, Belgium, Europe. 


COINS. 20 different foreign, 25c. $5, $10 
and $20 Confederate bills, 15c. 200 dif- 
ferent stamps, lic. F. L. Toupal Co., Chi- 
cago Heights, Ill. 


STAMPS Free—205 different foreign 
stamps. Remit 25c six months’ subserip- 
tion McKele’s Stamp Weekly, Boston, 
Mass. 98 different United States if pre- 
ferred. 


50 DIFFERENT st stamps 5 cents, Me- 
Cann, 321 Newton, Minneapolis, Minn. 


SPECIAL 250 stamps all different 15c. l5e. 
Atlas Stamp _ Co., West Somerville, Mass. 


STAMPS—Old Stamps Pure hased. High- 
prices paid. Poole, Altadena, Call- 
ornia. 


33 DIFFERENT postage stamps from 33 
different countries, 10c, L. V. Cass, Dal- 
ton, Pa. 


EVERYBODY'S Favorite! Hundred 
stamps, scale, thousand hinges, album, for 
lic. Smith Exchange, 6251 Drexel Ave., 
Chicago. 


500 STAMPS, lic. 3,000 Peelable Hinges, 

25c, 25 British Colonies, lie, 25 French 
Galaies. 22c. 25 unused stamps, 20c. B. 
Elmer, 345a Washington St. . Boston. 


FREE. 400 mixed U, 8. by applying 
for our net approvals. Lowest priced in the 
world. Reference required. H. Keigwin, 
645 Newark Ave., Jersey City, N. J. 


MIXED . Foreign, — inc luding Asia, 
d Japan, ete., 10c. 250 old United 
States, 10¢. Stamps bovglht. Herman 
Kleinman, 3641 North Marshall St., ‘Phila- 
delphia, Pa 


GREENBACKS—Pack | of $1,000 Stage 
Bills and present, 10c. 3 packs, 25c. Send 
for a pack and show the boys what a Wad 
you carry. Arthur Nichols, Chili, N. Y. 


$9.75 PAID for rare 1901 2c stamp, 
Save all stamps issued before 1902, and 
send l0c for New Stamp Value Book. 
Arthur Nichols, Chili, N. Y. 


$7.75 PAID for rare 1853 quarter $5.00 
for rare 1856 cent. Keep money dated be- 
fore 1890 and send 10c for New Coin Value 
Book; it may mean your fortune. Arthur 
Nichols, Chili, N. Y. 
FREE, 100 Foreign Stamps for postage. 
Edward Lufbery, Wallingford, Conn, 


20 WORD exchange advertisement free by 
sending 25c for 1 year’s subscription to 
paper with big stamp department. Kiger’s 
Journal, Brighton, Iowa. 


30 FOREIGN Stamps, all different, some 
very rare in each set, lie. Auburn Sup- 

y Co., Dept. FF, 7746 Peoria S&t., 
Chicago. 

$7.75 Paid for Rare Date 1853 Quarters, 
$20.00 for a Half-Dollar. We pay a cash 
premium on hundreds of coins. Keep all 
money coined before 1900, and send 10 
cents at once for our New Illustrated Coin 
Value Book; size 4x7. It may mean your 
fortune. C. F. Clarke Co., Coin Dealers, 
Box 15, Le Roy, N. Y. 


STAMPS—One cent approvals. Many 
new issues, Bargains. References re- 
quired. L. Moulton, Bower, Colo. 

LARGE U, 8S. cents, 3 for 25¢. 
Half cents, 30¢ each. tines: Jeweler, West 
Salem, O. 

STAMPS free—8 different Costa Rica, 
or 3 different Soudan (camel), big stamp 
lists, ete., for 2c postage. If you collect 
stamps, write us. Old collections bought. 
W. C. Phillips & Co., Glastonbury, Conn. 


ihn th 16° 


tit 


a BEAUTIFUL arts-crafts lamps Any- 
Rn paper, card a 
board and wood 16 designs. Inexpensive s 
. yet artistic. 
M 
the 
t “‘Mission Furniture How to Make It,’ 
iit WOrRKRINE araw ilies a 
|} half tones Price, ) 
postpaid Popular Mechani Book Dept., 
j Chicago. 
Handcuff Escape, 
sport Chair 2 Hand- 
ge, 25 Magician Ris- - 
‘ Magician’s Trick Cards 
20c Dice Through Hat Disappearing 
Handkerchief, 15c; Magic Made Easy, lc; 
| 84 New Card Tricks, 8 250 Magic Tricks, 
} 6e Illustrated Bargain Catalogu¢ nd 
| Souvenir Trick free Finest Professional 
Catalogue, Eagle Magic Company, 
Manufacturers, Minneapolis, Mint Whole- 
sale and Retail — 
the alr 
fun. Absolutely harmless Sample vial, 
10 cents, three for 25 cents. Catalogue | pau : ‘ 
included Joseph Methieu, 203 Court St., 
Brockton, Mass 
icss, New Game of 
Fe Authors, Fox & Geese, Nine Men Mor , 
ris, The Spanish Prison, all for 10x 
Best value. Willow Supply Co., Oak — 
Park, 
hi Magic | ———__________ 
Tricks, 10 Ketteman Co., 235d St., To- E 
ledo, Ohio 
apparatus 
lin, Brooklyn, N. ¥ 
joke Three hour performance for four 
End-Men, ‘““‘Two Dollars Eniertainment, 
Box 414, Ardmore, Pa 
BIG Catalogue, novelties tricks, free 
William Fisher Company, Harrisburg, Pa 
SEND new Tricks 
and Magica Novelties and we will -send 
you free, ‘“‘The Buzzer, something that — — 
makes everybody laugl Souther: Sales 
Company, Box 297), Berkley-Norfolk, Va 
= = = FUN Books, all the latest jokes, 10c | = 
each, 3 for 25« Weis Book (« La Crosse, - ~ 
Wisconsin 
PUZ 
Sela — = 
2 
fa 8 
| l0e Bauer, 135 East 34th. St., New York s 
YOU can be a magician, travel, give 3 
shows, earn money. I tell ho Send | — = 
stamy Prof. Rapp Box 1115 F, Mad : 
ison, Wis. 
105 GOOD tricks, wi > catalogues, 25 
Jokleir 1193 Broadway, N. - — 
NEW and Novel Joke reat fun pro 
ducers. So simple a child can operate 
them. The Spilt Jam (Look wheat 
hae oD on ug or floor 
in front of fireplace 3. Damaged Finger 
(Deceptive blood-soaked bandage Great 
pS Dept., 318 W. Washington St., Chicago - — ——— 
350 illustrations, 800 tricks, puzzles, illu- 
sions for parlor or stage entertainment 
ufacturer, cheaper and better apparatus ; 
270 W. 38th St., 
I 
Street Us 
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FREE—8 varieties unused for name, ad- TELEGRAPHY GUMMED Stickers, 3,000, $1.00: cata- 
dress three collectors, 3c postage. Utica logue free Advertising specialti Mac- 
Stamp Co., Utica, N. Y. TELEGRAPHY—Morse and _ wireless— | Taggart, _Arch, Philadelphia, Pa. 


— ee Railway accounting (Station Agency) JOB Prin T EI 
% DISCOUNT to agents selling our : ; , inting by mail. Write The En- 
— on eppreval. Our ma ‘are good taught quickly. Railroad Dispatchers’ and terprise Press, Guilford, __ Ct. 


Western Union Wires a e Wire- - 
sellers. Moisant & Leclaire, Kankakee, less oppor- PRINTING postpaid 100 Bond Letter- 
Illinois. tunities. Graduates assisted, Living ex- | heads and 100 Bond Envelopes, $1, 500 of 

24 VARIETIES Cuban stamps 10 cents. | penses low—may be earned. Largest and barr’ £3.76; 1,000 of =: $4.50—white, 
List of 6,000 “priced stamps free. | oldest school—established 38 years. Invest- | pull 1 1,000, Circulars, 
Chambers Stamp Co., 111 P. Nassau St., | ment, $25,000. Correspondence courses | pavers Express 
New York City. also. C atalog free. Dodge's Telegraph, | = Brighton. owa. 

Railway and fireless Institute, 15th St., NTING Postpaid 500 Bond Letter- 

“PACKET of 23 stamps; no two coun- | Valparaiso, Ind. heads and 500 Bond Envelopes $2.75; 1,000 
tries alike, 500 hinges. Set of $1 and $2 of each $4.50; 1,000 Artistic Bond’ Enve- 
U. 8S. Rev., all for 5c. Miami Stamp TELEGRAPHY taught in the shortest | lope Slips $1;'1,000 Elegant 2 Color Type- 
Co., T Toledo, Ohio. possible time. The Omnigraph Automatic written Letterheads $3.35- 1,000 6x9 Cir- 

“STAMPS, 100, all different, free. Post- | Transmitter combined with standard key | culars $1.50. Our price lowest in Amer- 
age 2c. Mention paper. Quaker Stamp | 42d sounder. Sends you telegraph mes- ica, as we prepay all printing at above 
Co., Toledo, Ohio. sages at any speed just as an expert oper- prices. Otterpress, 563 Lexington, Ave., 

ator would. Five styles, $2 up, circular Brooklyn, N. Y 


STAMPS—105 China, etc., stamp dic- | free. Ommnigraph Mfg. Co., 41 G. Cort- 


tionary and list, 2c. Bullard, Sta. A, Bos- | land St., New York. PRINTING Presses; various sizes; type 

ton. and supplies. Bargain list for stamp. 

OLD Coins Bought and Sold—My new WIRELESS Popular _ _Richland, Pa. 

50 page Fall Coin Selling Catalogue just 100 CARDS, name and address, 25c. 

out—Free to Collectors Only—Buying Coin THE best 25c wireless books published. Samples . Riverside Press, Hacken- 


Catalogue sent on receipt of 10c—William | ‘‘How to Make Wireless Instruments,” by | Sack, N. 
Hessicin, Malley Bldg. New Haven, Conn, | 20 wireless experts, 96 pages, 75 illustra- INTING Presses, type, supplies. Cat- 
tions. ‘‘Wireless Telephoue,”’ by H. Gerns- alog free. Carroll & C 326 
MUSIC back, 80 pages, 57 illustrations. ‘‘Construc- | \jadison St., Chicago. = a 

tion @f Induction Coils and ‘Transformers,’’ 
LEARN piano playing and music easily | by H. W. Secor, 100 pages, 72 illustrations. Loui, here—l00 leterheads, 100 en- : 
and correctly. My copyrighted self in- “Wireless 100 pages, 161 il- | velopes, 100 return envelopes or business 
structor positively shows how without lustrations. Price, 25c each or the four | cards, printed for $1, postpaid. Walden 

er beginning to advanced. for T5c, erepeld. Wireless Association, 229 | Press, Roxbury, Mass. 
Scaies, Chords, Modulations, Progressions, Fulton St., New York. 
“Carmen, ‘Trovatore, Lohengrin, Lucia,” 


etc., quickly mastered. Text complete, 75c. WIRELESS Set, How to Make—96-page TOVEWSSSESS AND SUPPLIES 
i. E. Strohm, 326 Audubon ave., New York. book telling bow to construct at small - 
"OE cus tr your seetheni. “Sex 6 cost an outfit suitable for transmiting four SAVE $25 to $50 on manufacturers’ 


Plain Everyday Man is Good Enough For or five miles. Price 50 cents, postpaid. price 


Dp Buy our Factory Rebuilt Type- 
Po ani rite! 
Me” will be mailed to any plainly given pular Mechenics Deck Dept.. Cienge write 


Nearest-to-new on the market. 


Have trademaik and guarantee, like new 
address upon receipt of twenty-five cents. ELECTRICAL ii 

- machines. Are thoroughly rebuilt, highly 
Pub. Co., (not Inc.) polished, and perfect in appearance. Satis- 


—_ SLECTRICITY. Are you interested? I faction guaranteed. We are the largest 
TO introduce our catalogue we will in- an ae teach ale ail kinds. ot ming. rebuilt typewriter concern in the world. 

one copy of the latest sheet music, | from the simplest to the most complicated. | Branch stores in leading cities. Write for 

with same for 10c. The Music Shop, 3227 | Ry our Blue-print-chart-method. It is so | catalog of standard makes. American 
each ave., Chicago simple any one can understand it We wrens Machine Co., Inc., 345 Broadway, 

JUST out. “Flirting, Flirting.” Catch- | show you how to wire for all kinds of N. 

jest, cleanest of popular song hits. 20 cts, bells, annunciators, telephones, house wir- 


!MINGTO?} od condi- 

August Halter, 4162 Ellis ave., Chicazo. ing, conduit, theatre, isolated plants, dyna- Pa MINGTON wogwriter, ra. wa: 
ALL the favorite old songs. Words and | ™0s, transformers, arc lights, special trea- | ner, 350 Eim St., Arlington, N, J. 

music complete in book form with at- | tise on all kinds of motor wiring. Write NEVER buy a typewriter until you get 


tractive cover; size 7%x9% inches; good | now for information. Electrical Wiring 


my complet rice 
value. Price 50 cents, postpaid. Popular | Viasram Co., Box A 173, Altoona, Pa. mone 


standard makes. A. Atchison, 412 

Mechanics Book Dept., Chicago. LIGHTING Plant complete including | West 2ist St., Chicago, f 
COPYRIGHT your music through us. Dynamo, Engine, Switchboard and 16 cell BANKRU PT Sale—Greatest’ Sale 
Kandolph & Briscoe, Patent Attorneys, | Storage Battery. Thoroughly reliable. Set history a all standard makes. Guatemesd 
629 F St., N. W., Washington, D. C. 409—$240. Discount to dealers. American | to be in good condition, Low as $10. Sent 
SONG Poems Wanted—Send us your | Battery Co., 1147 Fulton St., Chicago, for trial, our expense, Write for c utalogue 
song poems or melodies. They may become RENEW old dry batteries; formulas and No. 16. Typewriter Inspection Co., 235 W 
big hits and bring thousands of dollars. instructions 25c; guaranteed. Clark, rourth St., Cincinnati, Ohio, 
Past experience unnecessary, Available | Philadelphia, Penn. . €. SMITH, visible, write 2 colors, 
work accepted for publication. Copyrights good condition, cost $100 sell for $30, Sent 
secured. Instructive booklet end informa- for free trial. Also latest model No. 5 
tion free. Marks-Goldsmith Co., Dept. 20, PRINTING AND ENGRAVING Oliver, $30. 4213-34th St., Oakley, “Ohio 
“GET the big song success “IV Would Love 100 NEAT Visiting Cards, 25 100 Fine ABSOLUTE _ Reductions. _$5 premium 
to Love a Lovely Gitl Like You,” postpaid Plate, 35c. 50 20c. Samples for Stamp. | outfit’ free. Underwoods, Foxes, livers 
for only dime. Max Pawliczek, 356 | Ketter Bros., Box 1i2—P, ‘Tippecanoe City, | Royals, $28.50, Smiths, Wemingtons, $15.50: 
Lyell_Ave., Rochester, Ohio. 
Inland 3} usic Company, Chicago. Gummed Labels, Stickers. Price list. Es —————— — — 2 
ANYTHING in sheet music. “Send for | tablished 17 years, Bonnell Printing 
catalog. Enclose 10c for 2 sample copies. | Kingsville, two years. fist 
Palmer, 35 S. Dearborn St., Chicago. _ | ~ §00 GUMMED Stickers. The kind that | free,” Frank Payne Company, Rosedale ' 
“POBTS—Authors: Get cash for your | stick. 1x2% inches, : cents. A. B. Brane h, Kansas City, Kansas. 

Bt and stories. Music Sales Co., Si-4 Averill, stat Portland, Oregon. ~ CARBON Paper, to introduce any color 
Shouts, Mo. - “TYPELETTER” Imitation Typewritten | or size, $1. per box, 3 for $2.50. Sales- 
SINGERS: 50 latest, songs with music, | Letters cannot be excelled in quality or | men wanted Movers Co., 210 Robinson 

eae” Senate. ne Music House, | price; get samples and prices, ‘Typeietter | Bidg., Elmira, N.Y. 

St. Louis, 0. 


Lo., Bryan, Ohio. “UNDERWOOD, Oliver No. 5, or L. C. 
SONG Poems Wanted. Cash or ed FREE. 1,000 Bond 3%xé6 circulars, with Smith, guaranteed for two years, $50, §5 
to you. Needham- Music House, 61-5, St. special offer of printing. Regular price $1. down and $3 a month, Free trial, The 
Louis, Mo. Stamp brings samples and particulars. | Typewriter Supply Co., Canton, O 

IF you want the latest sheet music and | Smith Supply, Waukegan, Ill. 


3 P a 
better and larger assortment for less FIFTY Name Cards and card case, 
a Fang og | price postpaid. Harvey Arnold, Box 183, Prince- | Remington, Oliver or Smith Premier. 
- Sauce , ak usic House, est Ave., | ton, N. J. Prices lower than other cash prices. Per- 


ACTUAL Typewritten Letters. Made | machines only—guaranteed. ‘Typewriter 


RAG-TIME piano playing taught by Installment Co., G 180, N,. Dearborn St., 


od through big, typewriter ribbon. Baffle ex- ete 
=. i Price list. Write, Billy M, Schwartz, 82 REMINGTON Typewriter $12; Caligraphs j 
any —~ East Congress St., Detroit, Mich. $8; Hammonds, Yost, Densmores $10; Smith 
want a 5c a copy. einem ber *remiers and Jewetts $15; Olivers, Under- 
Der copy post-4ree on everything in Pop- | pers woods, L. C. Smith and Royals $25, Fif- 
ular Sheet Music wherever published. teen days free trial, and one year's guar- 
Willis Woodward & Co., 1197 Broadway, | }- ‘ vy reat Elen: %X5 antee; don’t purchase until you get our 
New York. words, $1. Postpaid. legant set Samples prices. Harlem Typewriter Exchange, Dept 
free. Good's Printery, Harrisonburg, Va. M, 2i7 West 125th St., New York City . ’ 


must sell her Rem- 
letters. 1,000 amy ie stock, hea ington Typewriter, $9. Miss King, 2230 


DRUM and Banjo Heads.—We make the | —<delivered in U. 8., 0. Specimens free. | Seventh Ave., New York City. 
finest in the United States; get factory | Perfection Letter Company, Muncie, Indiana. —“TYPEWRITERS—Every kind on the 


Rs Rogers Music House, Farmingdale, wi ‘LETTERHEADS, 1 125 business cards, | market. Write today for best bargain you 
= 150 pieces) neatly printed | ever secured. Shipped anywhere on 


PIANOS AND MUSICAL INSTRUMENTS GET the business with our MuRigraph ~STENOGRAPHER mu m- 


( ap- 
“PIANO Player Records. See Music-Meter | for $1 postpaid, C. Champion, Gladstone, | proval, $10 up. Fletcher Typewriter Co., 
advertisement on page 149, Michigan. 207 N. 7th St., St. Louis, Mo. 


| 
| 


33a POPULAR MECHANICS ADVERTISING SECTION 


OFFICE EQUIPMENT 


PUT Atchison’s “Shock Absorber Cush- | Write for special 


offer 
jion’’ under your typewriter. Saves your ing Co., 319 Altman 


nerves; stops the noise 25¢c, postpaid. Mo. 


TOBACCO Cure. One box cures. 
anteed or money back. 


Guar- STUDENTS of 20 bes 
pennants, size vf each, 
. Allen stribut - inches, for 29¢c in stamps. Yale 
Bldg Kansas City, Co., Williamsport, Pa. — 


A. E. Atchison. 4127 W. 2lst St., Chicago. DO not fail to read Independence and out. 
GEM Adding Machine only $10.00 post- Fortune under Business Opp ortu inities. 82, 3827' No, 44th St., Chicago. 


GINSENG has m 


paid. A_ practical office labor saving de- 
dollars, send 


vice. fully guaranteed Send for de- 


ade me hundereds of 
l0c for my culture giving | M ATH EM: ATICS made easy for all by 


scriptive circular, Library Supply Co., 4509 information, prices, roots and seed. W. Ropps’ Calculator, Figures out, in the 
Harrison St., Chicago. N. Long, Florence, Ky. twinkling of an eye, every conceivable 

ac nearly magazines 3c a Shop, ank, Farm or Factory. Great 
MISCELLANEOUS free. Ad Age, Big Flats, | time and labor-saving work on figures i 


word List 


the world. Copyright, 1912 Price 


DRAUGHTSMEN, Artists and Writers! 
We have the ink that will suit you. A 
New Discovery. Positively will not corrode, Worn Silverware, etc. 
blot or blur Is chemical proof, water- liquid — silverplate. 
proof and non-poisonous. Large bottle, in $l. prepaid, 
tense black, prepaid 30c only, Particulars | Grand, Kansas City, 


“SILPLATE,” Silverplates Brass, Copper, Look 
A 


Wirthman Laboratories, 1535 
Mo. 


Vest pocket size, 50e. Popular 
with one rub. 318 W. Washington 
gents wanted. 


THINGS Worth Knowing, How iron 
is bands can be made smaller; not cutting, 


—_ — a Haeusser, 1267 Broad U. S. GOVERNMENT wants Railway welding, or using hammer and machines, 
= . ee Mail Clerks; City Mail Carriers and Post- | How rusted or tight w joints, pipes, 

oftice Clerks. November examinations | Grilling tools and ‘“‘etc can be parted 


PICTURES and _ Perpetual Calendars. 
value thirty cents, introduction five cents 
only, Printer, sixty Deering St., Portland, 
Maine. 


everywhere, Salary 
tions. Thousands of 
Farmers eligible. 
large illustrated boo 


I WILT. start you earning $4 daily at 
home in spare time, silver:ng mirrors; n¢ 


‘layoffs.”’ Short hours. 
Write immediately for | full instructions; add. 


giving full particulars. 
Dep't G 23, Rochester, 


$600 to $1,800, No without injury to threads or articles 
Annual vyaca- (easy), often times without wrenches; on 
appointments coming receipt of $2 (No. stamps.) Will give 
J. Hubson, P, 
k telling duties and | 0. Box 43, Orby, California. 
Franklin Institute, 
NICKEL “Plate your Auto Trimmings, 


capital: send for free instructive booklet, 


iving plans of operation, G. F. Redmond, ONE _ hundred and thirteen years ago. 
Bent! 306, Boston, Mass. Send 10c for an exact copy on similar 
paper of a hewspape' 


1800. It contains an 
and funeral of the “* 
try."" George Washir 


LOOK :—How to make one key that will 
unlock nearly any common door lock, Anu 
one key that will unlock almost any nighi 
lock. 25¢ coin. Also best formula for 


aluminum solder, 25¢ coin. W. C, Loy, | ¢™ Sales Company, 
Rochester, Ind. Norfolk, Va. 


historical and interesting articles. 


—— Typewriters, Faucets, etc., with Electro- 
Knickel. Deposits a coat ‘of metal of any 
‘ desired thickness, with out a battery, on 
r printed January 4, brass, copper, nickel, steel or iron. Guar- 
account of the death anteed not to contain mercury, 
Father of our coun- sample sent prepaid on receipt of Il5e, 
ivtion and many other Auto Dept., Gun Metal Finish Co., De- 
South- eatur, Ill. 

Box 297 D, Berkley- 


ANYBODY can make good cuts with my 


WOODEN Wonder- 
fully interesting and effective as personal — 
and business cards, etc. Send stamp for 
samples or 25 cts for 25 cards printed in pone : 


uine Pearls and Bare 


DURING spare time I find and sell Gen- 


Laverne Mapes, 


simple zine etching process; price, . 
ques. Refur mort specimens and particulars for ump. 7, 
| Day, Box M, Windfall, Ind 


BROTHER—Accidentally discovered root 


your name. Wooden Card Company, Low- FINE Climate, hu 


ville, N. Y. ing, claming, medical root and bark gath- 


ering, mining, etc. 
25 cents. 


THE Trillophone—The latest sensation of 


Pacific Age 


will cure tobacco habit. Gladly send par- 
ticulars. ¥ __ Stokes, Mohawk, Florida, 


LEARN to metalize flowers, insects, ete., 
jewelry. Pleasant and profitable. Dime 


nting, trapping, fish- 


Complete information, 
ney, Bandon, Ore for 


the musical world; made entirely of wood; 


50c postpaid. Welch Mfg. Co., 62 Pearl “BOOSTER’’—The 


St., Buffalo, N. Y. Send 10c for two m 
Magazine, Northweste 


brings beautiful sample pin and particulars, 


Magazine You Need Stewarts, 


onths’ trial, Booster | P- 
rn_ Building, Chicago. 


q hes ; 
Phy ERMY Tanning in all branches BARGAIN Advertis 


making; Head bird, Fish, mounting 


anteed moth proof; Heads and Rugs | @cquainted—15 words, 


PATENTS secured—C. L. Parker, 910 
ing Rate—Just to get G_St., Washington, D.C. 

one insertion, guar 
Improved electric tattoo- 


for sale; send stamp for booklet. Brower, — 10,000 copies, sprinted. and one year's | id wit! 

3 ‘erry *hila subscription, 25c. Nigest, Grand Rapids, ng machine 2.50 each. with a 

Fe Mich. guarantee. and best line of Tat- 
LEGAL Advice—Guaranteed reliable. | tooing Supplies on the market. Send 

Experienced ‘lawyers. One question 25 BE a Handcuff King. Earn big money | for 6 beautiful hand colored Tattoo de- 

cents, Circulars free. Legal Aid Bureau, | 0", the stage. _ Vaudeville Circuits pay | signs. Write now for free price |} st. J. F. 


Alliance, Ohio. $100 week up. I tea 


1200 CARTOONS for $1. A Panorama 


Springfield, Mass 


line, For particular 


Cincinn:ti. Ohta 


TOO LATE TO CLASSIFY 


ach everything in this 


902 Barber, 1019 Vine St., 
s, address ox 


of World Events. Political-Industrial-So- 
cial-Humorous-Tragic—all of intense human 
interest. Six numbers of Cartoons Maga- 
zine (January to June, 1912, 
representing the best work of over 100 | gold, silver, rose gc 
of the best cartoonists and handsomely blue, emerald green, 
and durably bound in book form will be | with pen or brush, 
sent prepaid to any address for $1. Car- Specimens free. Terr 
toons, 318 W. Washington St., Chicago. Chemical Co., 


HENRY’S Brilliant 


lettering, 


no equal for writing in gold. 
gilding. etc., on any surface, 
inclusive) With beautiful embossed effect. 


Vallejo, 


Gold ‘Enamel. Has 
Iliuminating, KEYLESS Door Locks, attached with- 
out tools, Fifty cent nickel-plated sample, 
Includes | mail Hoosier Novelty Co., Indi- 
aid, fire red, electric anapolis, Indiana, 
in pans ready for use 
25e each, postpaid. ENGINEERS transits and levels; le | 
ms to dealers. Henry used. Vv. F. Sprengrether, 203 N. th 
Calif. St., St. Louis, Mo. 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


‘* Don’t ENVY a 7 and 
good complexion. Use Pomp tan HAVE one.’’ 


AN EASTMAN 


1SN’T 


VELVET—17ne Smoothest Tobacco—1O0c 


AGENTS ™* 


CREASER 


a L Creases trousers, coat sleeves, re- 
+ moves wrinkles, etc. Aluminum 
self-heating outfit weighs but 
two pounds. Sells at $3.50, worth 
$25.00 per year and adds t | 

$100.00 to personal appear- 
ance. Five sales daily nets 
-@ $162.50 per month. Hustlers 
sell five in half day. New, ; exclusive, 


sold on approval only. Ask for “* Nu-Pantz 
Salesmanship.”’ It's free to live agents. 


RACINE CREASER CO., 43rd St., RACINE, WIS. 


Matchless Pocket Lighter 


Durable and A perfect lighter. Occupies no more epece & 
‘oof, the pocket than a pencil. Indispensal 
to every smoker, hunter, fisher- 


with perfect 
ignition. 


man, and automobilist. 
Heavily nickel 


faction guaranteed plated 
or money refunded made of 


Live agents and dealers wanted. 


SCHILLER MFC. C0. 108 Schiller Building, Chicage 
Selfi-Heating Curling Iron 


An absolutely new self-regulating alcohol iron which can- 
not burn or singe the hair, because it cannot overheat. 
Produces a Beautiful Moist Curl. A Necessity for 
Every Woman. Ideal for Home or Traveling. 
Heavily nickel plated; fine black ebonized 
handles. Each one in a handsome box. Satis- 

faction Guaranteed or money refunded. 
Side- Line for Salesmen. 


Self - Heating Curling Iron Mfg. Co. 
909 Manhattan Bidg., CHICAGO 


-Maker 
nts making to 
day. very woma! 
one. Positively on sight. 
nd 26c today for 


4 
= 
| 
| | 
| 
4 
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~ Lincoln 


History 
of the 


World 


America’s Greatest Historian 


UST about the time when Abraham 
Lincoln became the nation’s chief 
executive, a little Indiana boy wrote 
one day to the President of Harvard. 
He was a boy of the Lincoln type—thirsting 
for knowledge. He wanted to know if there 
was a world’s history, trustworthy, not too 
bulky or expensive. The reply was that no 
man had yet appeared with sufficient ambi- 
tion, judgment, courage, patience and literary 
skill to write a practical, useful, reliable history 
of the world. “I'll be that man,” said the boy 
to himself. For 22 years he prepared himself 
thoroughly for this task. For 17 years he 
toiled and brought it to completion. The boy 
was John Clark Ridpath and his History of the 
World is, in the opinion of every student and 
scholar, a masterpiece for all time. 


Endorsed by Thousands 


In the opinion of statesmen, college 
presidents, professional and business 


men of all classes and conditions; Ridpath’s | 


History of the World stands alone. There is no 
set of books about which opinion is so entirely 
unanimous. Ridpath’s history is praised by all for its 
wealth of learning, its brilliant style, and its educative 
value to old and young. It is already in nearly a quarter 
of a million American homes and should be in every home. 


| events that have made 


46 page History Booklet FREE 


E will mail you our beautiful 
forty-six page free booklet of 

specimen pages from the History with- 
out any obligation on your part to buy. 
Tear off the Coupon, write name and 
address plainly, and mail to us now 
before you forget it. We will name our special 
low price and easy terms of payment only in 
direct letters. We do not publish our special 
low price for the reason Dr. Ridpath’s widow 
derives her support from the royalty on 
this History, and to print our low price 
broadcast would cause great injury 
to the sale of future editions. 
Hundreds who read this have 
thought that sometime they 
would buy a History of the 
World and inform them- 
selves on all the great 


140 8. Dearborn St., 
CHICAGO, ILI 
Please mail, free, 46 page 
sample booklet of Ridpath’s 
is the World,contain 
and unmade nations. 
Don’t you think it 
would be worth 
while to at least 
send the coupon 
and find out all 
about our 
remark- 


a e 
offer? 


of Panama Canal, etc., and wr 
full particulars of your special offer 


to Pepalar Mechanies readers 
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Study at Home 


No need to leave present occupation 
or go away to school. Use your spare time. 
Learn under our new extension method. 
With our plan you secure all the advantages of a 
University education—but you stay right at home. 
We bring the University to you. Graduate exten- 
sion correspondence students most successful in 
passing bar examinations. Mail the coupon and 
get FREE particulars at once. 


Equivalent to College Course 
Over ,000.00 expended by us for new law text 
—14 vol. series. Owned exclusively by us. Pre- 
pared by noted Deans and Professors with leading 
resident law schools—Harvard, University of 
Chicago, Michigan, Wisconsin, Illinois, 
Iowa, Leland Stanford, Jr., and others. 
Remember this important fact —Ours is the only course 
in accordance with instructions now given by pro- 
fessors teaching at the big resident colleges. All texts 
required in the course furnished absolutely FREE. 
Over 6,000 pages, not including lecture series and 
other printed matter. 


We Guarantee to Coach FREE 
Any Graduate Failing to Pass 
Bar Examinations 


If you have not had a chance to go to 
school send the coupon at once and learn what 
we can do for you. Thousands who cannot give 
up their present positions or leave home have taken 

vantage of our excellent facilities. Our 112-page 
catalog will tell you all about our plan of home instruc- 
tion and the courses offered in our Department of Law. 
The cost for an entire course including every expense 
—matriculation fee, tuition, text books, lectures, diploma, etc., 
is easily within the reach of the most limited income. 


Easy to Achieve Your Ambition 


The education of many young men has been 
cut short through unfortunate circumstances. 
You may be oneofthem. Wecan help you to realize 
your ambitions. What others have done you can do. 
What we have done for others we can do for you. The 
first step is to clip the coupon. Do it now. It costs 
nothing. All information is sent free. 


Decide now to study law and thus make the first 
step toward a great and successful business or professional 
career. Extremely Low Cost—Easy Monthly Payments. No 


° MAIL this 
Coupon NOW 


La Salle Extension 
University 
Dept.610, Chicago, Ill. 


Entrance Examinations. Put your 
name and address on the coupon 
and mail right away. 
10,000 students enrolled. 


La Salle 
Extension 


University, 

610 

Cc CAGO, Gentlemen:—Send at once particulars and 
ILL. 112 page Catalog FREE, regarding courses 


? offered m your Dept. of Law. 
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Drafting and Designing 


EARN $125—$150 MONTHLY 
We are practical and expert draftsmen and can 
our Knowledge to ou. methods are erent. e 
ac room 
? If so, write for catalog. Books and tole free. 


COLUMBIA COR. SCHOOL, Dept. P, Drexel Bidg., PHILADELPHIA 


Stop Making Mistakes 


, Figures out, in the twinkli 
Ropp s Calculator an eye, every conceivable mi 
lem that occurs in the Office, Store, Shop, Bank, Farm or Fac- 
tory. Greatest time and labor-saving work on figures in the 
world, Edition of 1912 vastly improved. Three different sizes, 


Prices $1.25, $1.00, and 50c. 
Popular Mechanics Book Dept., CHICAGO 


BOYS! HERE ARE 700 THINGS 
ee YOU CAN MAKE 
and 1000 pictures that show you how 


Set of 4 books telling how to make wireless 
outfits, boats, camp equipment, aerial gliders, 
kites, self-propelled vehicles, engines, motors, 
electrical apparatus, cameras and 690 other 
things that delight the heart of the average boy. 
These books sent postpaid to any address for $4 

The coment of the four volumes are like 

a is 

under the heading “Amateur Mechanics.” 
For sale by news and book dealers, or address the p 
POPULAR MECHANICS BOOK DEPT., CHICAGO 


Mission Furniture 
HOW TO MAKE IT 
50 Designs for $1.00 


What one man accomplished 

with the aid of these books: 
Popular Mechanics Co., H——...., Miss. 

318 W. Washington St., Chicago. 
Sirs: Please send me Part Two, Mission Furniture: How 
to Make It, by mail postpaid. I have Part One, and hare 
made and sold $400.00 worth of one piece of furniture,and 
Iam not a carpenter either, but with the instructions 
“ Written so I can understand it,” I have a business of 
my own, Yours truly, 
JOHN 8S. COLEMAN. 


TWO VOLUMES 
PART ONE PART TWO 
21 Designs. 96 Pages. | 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 
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Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 


INTERNATIONAL TEXTBOOK COMPANY 
Box 872, Scranton, Pa. 


particulars in regard to the International 


Mechanica! Engineering. 


The Greatest Mechanical — 


Please send, without further obligation to me, full 
Library of 
Technology, with special reference to the Library of 


ts 


most practical mechanical Name— es 
library in the world, mark 
and mail the coupon NOW. St. & No 

Cit State 


Please Mention Popular Mechanice 
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THE PICTORIAL REVIEW OF CURRENT EVENTS 


15 Cents a Copy Published Monthly 
Me than Ten Thousand cartoons are printed 


each month in the leading newspapers of the United 
States, Canada, and principal cities of the Old World. 


These cartoons were selected for publication only after earning the 
approval of trained editors who inspect the work of the artists 
employed by their papers. CARTOONS magazine secures these 
thousands of cartoons from all parts of the world ; each cartoon is passed 
upon, and from the thousands are selected more than two hundred picture 
editorials deemed worthy to stand out as the best cartoons of the month. 


And CARTOONS reprints them for you each month 


It is practically impossible for you to review even any considerable portion of 
this vast collection garnered from the papers of the world but Cartoons make it 
possible for you to have before you each month 200 of the very best. 


CARTOONS is the Book for the Man in a Hurry 


Each Cartoon is an editorial that may be read at a glance, and each glance instructs. 


BOUND VOLUME I OF CARTOONS 
IS NOW READY 


The first six numbers of Cartoons, con- To the old friends ot Cartoons, the 
taining over 1200 illustrations, have been bound volume comes to take the place of the 
bound in an artistic and durable cover and early numbers of the magazine that may 
the bound volume is now ready for the have become frayed and worn from constant 
friends of the magazine. Red and white is handling. New friends will find more than 
the color scheme of the cover. The bound 1200 illustrations contained in the volume, 
volume will be sent prepaid to any address a most unique historical record of past events 
in the United States or its possessions on of the world—a book that grows in interest 
receipt of ONE DOLLAR. as it grows in age. 


Send your order to the Circulation Manager of Cartoons 
318 West Washington Street, Chicago, IIL 
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“The Chaldean Story | 
of the Flood” 


Dug Up From the Ruins 
of Ancient Chaldea 


O YOU KNOW that there has been dug up from the 

ruins of old Chaldea a complete story of the Flood — 
the same in every detail as Moses’ account in Genesis 
—and that it was written thousands of years before 
his version appeared? Hardly one in a million has 
ever had an opportunity of seeing this startling story — 
HAVE YOU? But it is one of the many thousand 
curiously interesting accounts in 


The Library of 
Original Sources 


now for the first time available to the general public. 
Up to the present this remarkable Library has only been 
sold by subscription, but by taking over the entire unsold 
edition from the publishers we secured it at an absolutely 
unheard of bargain. Therefore we are able to offer the 
few remaining sets to POPULAR MECHANICS readers 


AT LESS THAN IT 
COST TO MAKE THEM 


Sond =e the attached coupon AT ONCE, and we will tell you how to get the Library 
on SY MONTHLY PAYMENTS, and mail you FREE a book of rare documents 
showing curious inscriptions of the Ancients. Remember there are only a 
limited number of sets, so act qui . Mail the cou NOW. You assume no 
obligation. No salesman will call. e book is FR 


THIS MARVELOUS WORK is revolutionizing modern thought. It’s turning upside down 
old notions and ideas. It gives the authoritative, rock-bottom sources of our knowledge on 
ALL SUBJECTS OF HUMAN INTEREST from the earliest civilization down to today — 
the inside facts which the average person has never even heard of. 


OVER 100 RESEARCH SPECIALISTS spent 10 years gathering the contents of 
this great work. Ancient and remote and forgotten civilizations in all parts of the 
es were uncovered, and age-buried hieroglyphics on monuments, tablets, sun- 

aked bricks and palimpsests yielded their secrets; untiring workers ransacked the 
hidden literature of every age, ancient, mediaeval and modern, to find the “ original 
documents” that sha’ the civilization and influenced the thought and life of 
the world. Nothing like it has ever been attempted or thought of before. 
You'll be amazed at the wealth of information this unique library contains. 


DO YOU KNOW that the old Egyptians, 5000 years B. C., had a Bible 
which they called the “ Book of the Dead’’?—Do you know that the 
Assyrian sacred literature gives the story of the Creation? Do you 
know that books and newspapers were printed in Asia thousands of 
years before printing was invented by Gutenberg ?— Do you know 
that Columbus wrote a journal of his voyages to the new world 
and that it has been found, translated and published ?— DID 
YOU EVER READ the Ball and Tyler Rebellion? Luther’s 
“ Ninety-five Theses ”—- which he nailed to the church door— 
or Machiavelli’s “* Prince’’? 


YOU’LL FIND THEM ALL — and thousands of others 
equally as curious and important — in the Library of Original 
Sources. Every document is in the exact words of the 
original, translated; every contribution is from the actual 
eyewitness or person who took part; every idea is in the 
words of the thinker, investigator, discoverer or inventor. 


University 

Research 
Extension Co., 
Milwaukee, Wis. 


Send me the FREE 
book of rare, original 


documents showing curious 

inscriptions of the Ancients, 

JACK LONDON SAYS: “It is a whole library in itself, 

I certainly never could spare these books from my shelves. the book and all you send me is to 
be /rce, and no salesman is to call 


10 sumptuous, massive volumes, bound in rich, deep red 
Morocco; full-page illustrations on India Vellum, pure silk 
headbands, printed in large, clear type on hand-made paper, 
gold tops—a veritable triumph of the bookmaker’s art. 
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THE OLDEST AND BEST 


AUTOMOBILE SCHOOL 


Incorporated for $10,000.00. The largest, best equipped and MOST RELIABLE automobile school in the 
country. Unlimited practical instruction on everything pertaining to automobiles. We guarantee,to make 
a chauffeur, repairman, tester, salesman and demonstrator out of you in a short time or we will Refund 
Your Money. We have arranged with the Chalmers and Welch Companies to employ our graduates, 


We have successful graduates in nearly every State in the Union 


COME TO DETROIT, THE “AUTOMOBILE CENTER,” AND LEARN THE BUSINESS 


63 out of every 100 autos in the country are made in Detroit’s 35 auto factories 


MICHIGAN STATE AUTOMOBILE SCHOOL No 
Honk! Honk! 


2 5e ™™, Send to-day for BOOK 
How to Drive 


\ a Motorcycle 


\ \ and learn how to get the 
N\A best results from your 
Eee engine and the greatest 

~ \ pleasure when you ride. 


IT TELLS How to make an 
start— Styles of Mountin 
riving on the level— Hi 
climbing— ow to take corners— 
How to stop on the level, on hills 
—Cooling the en ine — Driving 
with a side car— Lubrication — 
Roadside adjustments and Repairs 
—Tires and tire troubles—Care of 
the Motorcycle when not in use, etc. 


fides) 88 pases. Over 30 photographic plates and diagrams. 


Sites Mail Clerks 
Custom House Employees 
Internal Revenue Employees 
City Carriers—Postoffice Clerks 
Examinations Everywhere Soon 
Over 15,000 positions will be filled 
No “ Layoffs ’’ without pay, because of strikes, finan- 


cial flurries or the whims ot some petty boss. Excellent 
opportunities for quick advancement to Higher 


Government Positions. If you want imme- 
diate appointment, send Today for our schedule on a Send SPON & CHAMBERLAIN 
showing locations and dates of the Fall Ex- im 123 P.M. Liberty St., New York, U. S.A. 
aminations. Any delay means the loss - Today 
of just o— time in preparing x - FRANKLIN 
yourself for examination. 
We Prepare a) v INSTITUTE 
Candidates - Dept. H 106, Rochester, N. Y. 
Free - The coupon, filled out as directed, entitles will tell you from 8 to 24 hours 
itil the sender to a free copy of our book, ** Govern- in advance what the weather will be. 
re ment Positions and How to Obtain Them,"’ free sam- This instrument is about 7/4 x 634 in. 
eel and to « deration for Free Coaching for 
the examination here checked. 
...-Rallway Mail Clerk ($800 to $1400) . Customs Positions ($800 to $1500) 
.-Postoffice Clerk ($600 to $1200)  .... Internal Revenue ($700 to $1800) to any address on receipt of $1.00. All 
$500 fe 900) David White, Dept Water St. 
+++ -Canadian 
MUSIC TAUGHT F FREE 
ececcescvessocesescoocscoecooscoccosscoccccccccnccccosoed H106 our booklet. It tells how to learn to play rie on 


paanenanenes olin, Mandolin, etc Beginners or advanced pupils 
Use this before you lose it. Write plainly 1 | SCHOOL OF MUSIC. Lakeside Bide, Chicege. 


Six weeks from the day you commence your studies in this great prac- 


tical school you will be able to repair any make of automobile and drive 
any car on the market. Big demand for our graduates as Repair Men, Salesmen, Drivers, 
and demonstrators. Automobile companies and owners need competent men. 


Earn $75 to $200 a Month 


| 
Auto experts make $75 to $200 a month—many a great deal more. 


The Road a for the Studebaker Automobile Company and the Master Mechanic of 
Winton Motor Car Company are both Graduates of this Schoo 
Scores of our yt hold responsible positions. There is a great opportunity for you. Learn this 
profitable business. Others get big salaries—why not you? 
BIG FREE BOOK Write me today for my Big Free Book and Special Tuition Price. Good Board and Room 
near the school at special low rates to our students. we H, J. RAHE, President, 


AUTOMOBILE TRAINING SCHOOL, ize Kansas crry 


it., KANSAS CITY, MO. 


| | 
ADDRESS 
DEPT. P | 
AVERAGE $9022 MONTH 
(ad, OVERNME) 
{ LEARN A =. 
tO BE N AUTO EAPER 
| 
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“Here is Your Answer:” in 


WEBSTERS NEW INTERNATIONAL 
DICTIONARY ~The WeBsTER 


Even as you read this magazine you likely ques- 
tion the meaning of some newword. A friend We 
asks: ‘“What makes mortar harden?” You 
seek the location of Loch Katrine or the 
pronunciation of jujutsu. What is the 
Monroe Doctrine? What is white coal? 
etc.,etc. YOU often longfor aquick, 
accurate,encyclopedic answer, This 
NEW CREATION is an encyclo- 
pedia—equivalent in type matter 
toa 15 volume set, It answers all 
kinds of questions in Language, | 
History, Biography, Fiction, | 
Foreign Words, Trades, Arts and 
Sciences, with final authority. It is 
used as the standard of the State 
Supreme Courts which can 
be said of no other diction- 


ary. 
400,000 W ords Defined, 
2700 Pages. 
6000 Illustrations. 
Cost $400,000, 
The only dictionary with § 


i} 
Hil 


acterized as “A Stroke of 
Genius.” 


G. & C. MERRIAM CO.. 
Springfield, Mass. 


For Nearly 70 Years Pub- 
lishers cf the 


Mention Pop. Mech. 
and receive FREE a set 


GENUINE WEBSTER of Pocket Maps. 
DICTIONARIES. 
Get the Best. Name 


Learn The Drafting Profession 


WITH THE AID OF THIS NEW BOOK 


A Practical Course in Mechanical Drawing 


By WM. F. WILLARD 


(For several years instructor in Mechanical Drawing at Armour Institute of Technology, Chicago) 
The best book for individual study. Is in 
advance of any other work on the subject. 


P rice 50 Cents Postpaid 
Popular Mechanics Book Department, CHICAGO | 


the new divided page,—char- | 
y 
Mechanical Draw ing 
PRICE 50 CENTS 


ew 


Traffic Managers 
Wanted 


for 500,000 Business Concerns 
in Every State in the Union 


These are the same concerns who paid out last year a 
hundred million dollars more in freight charges than 
they need have paid had they been onto their job. 
The average business man takes so much for 
granted in his dealings with the railroad that he 
does not appreciate how much he might save, and it’s 
so easy to pay for freight service you do not get. 
There aren’t anywhere near enough men to go 
round in this 


NEW PROFESSION OF 
TRAFFIC EXPERT 


You can qualify for one of these positions. When you 
are drawing from $35.00 a week to $25,000 a year it’s not a 
job it’s a position. Is yours a job or a position ? 

: ere’sno secret about freight rates and the rules and 
regulations. But you’ve got to study to know all about 
them. We give you the training you need. 

If you will apply yourself and study hard we can teach 
you the whole subject in a practical way in from six months 
to a year, so you can go out and get one of these positions 
and we will help you to do that too. 

We are traffic experts. We don’t know much about 
anything else but we do know all about traffic and we can 
teach you all that we know. 

If your job is with a railroad now, we can give youa 
short cut to a knowledge of tariffs and freight matters 
which would otherwise take you years to acquire. The 
only way you get it now is by the experience route and 
that takes a lot of time and it’s costly too. While you 
are working at your job of checking rates or keeping 
pa books the other fellow is making a study of the whole 
subject and getting up into a position. You can do it too. 

We don’t sell you a lot of books and lectures. We teach 
you traffic work in lessons in a practical way — just as 
you learned how to do sums in addition, subtraction, 

multiplication, division and fractions and so 

on up to the higher mathematics. We take 

National % you along the whole route so that when 

Traffic College * %, you get through you can do any 
1280. LaSalle8t., % problem in Traffic Work. 

CHICAGO * We will tell you all about it if you 

I want to find out all % = fill out the coupon and send it 
about this new profession us. We will send you our 
of Traffic Expert. Send me , Free Booklet entitled 


your free booklet. 
“Opportunity via 


+, 
” 
the Traffic Route 
8 All it costs you is the two-cent 
ADDRESS stamp you put on your letter and 
: don't forget to tell us who you 
areand what you are doing now. 
CITY STATE. We can't tell you how we can 
help you unless you do. 


and single volumes on every subject, which I offer to ens 
is season at 10 cents to 50 cents on the = 


Sample Prices 


DeLuxe %4 Morocco 


5 
Bound Sets Emerson, Stevenson, Kiping, ‘Scott, De: 


Maupassant, H Duma and a Ges 
others at eénts on tho doh of pubiishers 


% mor., $2.00; ce, 48c. 
Sin e $6.00; 00; my price, of 


500 
Volumes OS | $1 Gift books, children’s 
BT biog- 
Regular Stock—My Prices es 
of Dank Dan See 35c, and many 


Free List 


DAVID B.C "CLARKSON, The Book Broker 
1 140 Clarkson Bidg., Chicago, Ill. 


200 KINDS PUZZLES 


Sample with Catalog, 10 cents 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


Please Mention Popular Mechanics 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Feoules Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 


y= = IN ADDITION to our usual rates for such contrib- 
uted articles. 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two montis. 


PRIZES AWARDED FOR SEPTEMBER, 1912 


First Prize—P. C. FISH, Kansas City, Mo................... 810 
“Coolinga Hot Bearing’’ 
Second Prize—GEO. GLUCK, Pittsburgh, Pa,............... $5 


* Bands for Pipe Covering” 
EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second prizes, as follows: 


“New Form of Dry Battery for Long Life” 


Tube-Cutting Tool"’ 

L. E. JAY, Elyria, O $5 
“ Spraying Insulation Liquid into Armature Windings” 

C. CAIN, College Point, $5 

A Countersink” 

All accepted contributions to our departments, * SHop 

NoTEs” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each mon 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 
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A TRAIN LOAD OF BOOKS 
Sls 
a Ta 1C 5 pons = ==----- 
} Lx order book business ten years ago, | 
| & Us and during the last eight years I have sold 
«More than a train load of books each year—-more 
Le 2 books than any other man in America. Why? Because | 
a & $4 - buy so I can sell cheaper than the others, and every book 
is shipped subject to return at my expense if not satisfactory. 
» v cm % As p Publishing books is a precarious business. Many publishers and 
\ } ‘ “4 bookseilers fail. Imake a specialty of buying bankrupt stocks uf 
} a z a & new books at my own price, and regular stock in quantities so | 
can retail at wholesale prices. I now have a bigistock o 
r Before orderir of all my thov- 
sands of bargaiis d sce now 1 slip DuoKs on approval, to be } 
} paid for after examination or returned at my expense if not 
| | 
| 
| | 
|] 
| 
{ 
$ 
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AT HOME =. 
an LL.B. 


The Only Law School 
of its Kind in America 


Special and Exclusive Features 


ONLY 
conferring of Bachelor of Laws—LL.B.—by corre- 
cpentenss. ONLY law school in U. 8. conducting standard 


resident school and giving same ) to by mail. 
ONLY Taw school giving — 430 class-room lectures to 
its ONLY law school giving a full 3- 

University Law Course, by mail, having an actual 


ub of over 30 ment lawyers, (3 of wae, a Asst. 
Unit States’ Attorneys) in active practice. INLY law 
school in existence giving Complete Course in a and 
Speaking, in with its course. is 
course is free toa otedents end is second only in importance to 
the law course i' 


Other Good 
Features 


In addition to the above, 
the Hamilton Colleze of 4 
(note this 1S a College of 
Law—not an institute, corre- 
spondence school, etc.) has 
many valuable features not “ 
or offered by other 

w schools. We guarantee sth 


course is intensely inte: 
ing and fascinating—not dull 
and dry like the ordinary 
system of conductinyexami- Qur Degree Bachelor of Law,LL.8, 
gh is the most thor- 
ane NOT a Ciploma or Certificate 

us) of any examinations ever A student 
can, if he chooses, take part of our course by p—¥ and finish 
in our resident school, where he will receive full credit for 
all work done by mail. Our resident school is recognized by 
all standard law schools in the United States. 


h i 


and recommended by Gov- 

ernment Officials, 
nt Weh 

rom Lecture Room te Student 2" ents. e ees 

. Other Law —— Use students a number of prac- 

This Illustration 


delighted with the 
course prescribed and you ‘ot law. It is far 
in advance of what cw to receiv 


tion with our class-room ~ hy ese <3, i 
chased at retail, would cost almost one-half the cost of our 
entire 3 year course. 


Price and Terms 


The price of this compre- 
hensive, ideal and incompar- 
able law course, includin 
the Law Library, over 45 
Class-Room Lectures 
in Oratory and 

crything con, These 12 Volumes are Free 
siderably less than the tu- to Students 
tion alone of any resident law school, and is no more than 
that charged by the many make-shift law couress Gssuing di- 
plomas, certificates, etc. | pow offered t! he pubic. The terms 
of payment are so easy that the course is within reach of all. 


Also a great deal of “Evi- 
WMustrated Prospectus Free 4!s0 great all 
our claims. Send today ond Se complete story—at 


facts—then for postal will The answer- 
ing of this ad an the turning point in your 
HAMILTON COLLEGE OF LAW 
1106 Elisworth Bidg. Chicago, lil. 
more: prepared an business men 
tie > Real Estate, and Credit Men’s Law Courses. These are fully 
ribed in our regular prospectus. 


Please Mention Popular Mechanics 


“150% 


Month 


= Electricity is 
a today the great 
motive power of the world. Its use 
has extended to every phase of life and industry. 


Thos. A. Edison says that the field of electricity 
is in its infancy—that electrical workers of the future 
will discover uses for this great force now undreamed of. 

Right now there are not enough electrical 
engineers to fill the big paying positions —- Every day 
our Free Employment Bureau has a for Signal 
Engineers greater than we can fill. Therefore, we are 
making a very special offer to students at this time. 

Write today! Send the free coupon for our catalog 
and free information. 


We Teach You in a Short Time 
—at Small Expense 


more electrical 
engineers we are charging a small tuition fee. Your tools 
and equi ment of all kinds are furnished FREE by the 
School. You may have easy payments if desired. Our 
course of instruction is clear, simple and thorough. Our 
Graduates demand handsome salaries. Don’t pass up 


this opportunity. 
Men Wanted 
isnt | for these Trades 
Electricity Plumbing 
Painting and Decorating 
Moving Picture Operating 
Mechanical Drawing 


We also teach the trades mentioned above. There are 
unlimited possibilities in any one of these trades. When 
you have completed our course you will be in a position 
to demand from $5.00 to $8.00 a da ay right at the start. Or 
go in business for yourself and make from $3,000 to 
$5,000 a year. 


Send the FREE COUPON for 
Catalog and Particulars 


No obligations on you at all. Just fill out the 
coupon and mail it today. Take this step 


char eis a very 
‘i amount for 


Let us te COUPON 
of making. Fill out the coupon Director 
and mail it at once. Coyne Nati I 

L. L. COOKE, Director Trade Schools 
Coyne National 39-51 E. Illinois St. 
Trade Schools Dept. 9198, CHICAGO, ILL. 


GENTLEMEN: Without any obli- 
gations on me whatsoever, please send 
me your school catalog and fall par- 
ticulars of this offer to men —ALL FREE. 


39-51 E. Minois St. 
Dept. 9198 
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YOU can build SUCCESS. 
STUDY is the FOUNDATION. 


OU’VE got SUCCESS in you! There's 
MONEY and POSITION ahead for you, 
and COMFORT and LUXURY for your 
—s START is what you need—KNOWL- 
is the ladder that will carry you up. 
Get your BRAIN at work instead of your 
HANDS—it has endless MONEY-MAKING 
POWERS. 


Don’t say you cannot learn—YOU CAN! 
Don’t say you haven’t the time—TAKE IT! 
Don’t say you cannot afford the tuition fee— 
EARN IT! Get the “] WILL” spirit—BUCKLE 
DOWN to study for a little while NOW—and 
have many years of POSITION AT THE TOP. 
Here is the LADDER— 


ChicagoTechnical College | 


Short, Complete Home Study Courses in 


Also Builders’ Course, Plan Reading, Estimat- 
ing, House Planning, General Contracting, etc. 
These courses offer YOU a chance to bulld 
SUCCESS—a chance to get out of the low paid 
class. Grasp this opportunity NOW that will 
lift YOU into a better job with a bigger salary. 
These courses offer YOU the chance to get the 
knowledge that will make YOU the man who 
gives orders—the man who OWNS the business. 
Study at home in leisure hours. Remember the 
home study work is the same as in our college 
day and evening classes. We give you both 
resident and correspondence courses, State 
which you want. 

ACTION wins battles! Win first 

irmish TO-DAY! Write right NOW! 


Chicago Technical College 


603 Athenaeum Building 
CHICAGO 
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THIS $40,000 
$40,00 


LAW LAW 


LAW 


LAW LAW 


THIS IS 


LAW LIBRARY 


AMERICAS | AMERICA 
LAW | LAWer EAW 


“AMERICAN LAW PROCEDURE” 


EVERYBODY’S Law LIBRARY 


] SHIPPED 


AMERICA: 
LAW 


OC 


The LAYMAN’S, because NON-TECHNICAL—The BUSINESS MAN’S 


because PRACTICAL and EASY TO CONSULT—The LAW STUDENT’S 


because EASY TO GRASP and Ey Sere LAW- 


YER’S, because WHOLLY COMPREH 


SIVE and AUTHORITATIVE. 


@ “AMERICAN LAW and PROCEDURE” Is the MOST NOTABLE ACHIEVEMENT OF THE CENTURY In Law 
Text Publishing —EVOLUTIONARY In Scope and Treatment — nepicte With Advanced Features — PR 


@ simp 


IN AUTHORS 


At last! The law has been divested of the useless 
technicalities, the phraseology of by-gone ages, the obso- 
lete subject matter with which it has been encumbered, like 
abarnacle-weighted ship. The law has been modernized, 
implified, classified and adapted to present-day needs. 


A complete law library, comprising fourteen handsome 
tandard size, 6'¢x 9'4— % sheep), has 
been produced in accordance with a modern, progressive 
plan, under the direction of LaSalle Extension University. 
James _ Parker Hall, A.B., LL.B., Dean of The Law 
School, Capreelty of Chicago, and James DeWitt 
L. D., formerly of the Law Faculty of North- 


and famed as “The 
retained as Editors-in-Chief. Twenty-six famous special- 
ists of the law faculties of great universities — Harvard 
icago, Michigan, Illinois, Wisconsin, Iowa, Lelan 
Stanford, and others—were engaged as text writers. 
Forty Thousand Dollars was expended in authors’ and 
editorial fees. This brilliant staff, the flower of America’s 
legal writers, educators, and practitioners, undertook a 
work never before seriously attempted in the history of 
law publishing. Their: achievement is momentous. 
Consider what they accomplished :— 


Every subject and phase of American law and proced- 
ure treated in simple, understandable langua; 
—the only non-technical law library which covers the 
entire field of American jurisprudence. Any layman can 
read with interest and easily understand. 


Text is interspersed with 15,000 actual cases, each 


EEMINENT 
ADAPTED TO PRESENT DAY NEEDS — 


illustrating a principle or rule of law—the only law 
library which embodies cases as a part of the text. 

This is the first and only popular edition of a complete 
law ay wholly standard and authoritative and as 
valuable for practicing lawyers as for students and 
business men. Strongly endorsed by Bench and Bar. 
J. PIERPONT MORGAN says: “The greatest risk in 
business is legal risk.” The executive head of a large 
department store (name on request), writes as follows: 
“If it were not for my thorough grounding in the funda- 
mentals of law, obtained through your excellent Law 
Library, I would now have to locate my attorney right at 
my elbow in my own office, so often is it necessary for me 
to have legal guidance in the conduct of my business. I 
now act with a confidence born of a firm conviction that 
I will not make any ‘legal’ mistakes.” 


Text matter is especially classified and indexed for 
quick and easy reference and cross reference by the 
layman — many attorneys also use it on this account. 
Can be consulted like a Dictionary or Encyclopedia. 


Should be in every Home and Office—No Library 
up-to-date without it: Every business man, executive 
and salaried man, needs this law library for legal guidance 
in business. Every individual needs it for legal guidance 
in business deals, real estate transactions, investments, 
domestic affairs, and civic duties. Every scholar, thinker 
and intellectual person should seize this opportunity for 
non-technical reading of the law, as a part of a liberal 
education. Every book-lover will want this great, new 
legal work, as the best set of law books ever published 
for general reading, library and reference purposes. 


THIS $40,000 LAW LIBRARY [14 Vols.) SHIPPED FREE 


You can’t appreciate the fine quality of paper, printing, and binding, the unusual character and worth of the contents, 
nor our extraordinary low-price, without seeing the books. Our great introductory offer (see coupon) enables you to save $26.00, 
sgqresending the middleman’s profit, if you act quickly. We want you to knew how easily you can inform yourself on any question 
of 


w with this great work at your elbow. 
will stamp you as a man of affairs and give you 
complete 14 volumes by return express. 
em © severest possible test, and then decide 
we will pay the return express charges without a word. 


LA SALLE EXTENSION 
MAIL 


costs you nothing to get the comolete set in your home or offi 


ice. Its presence 


vrestige with your business associates. Mail the coupon today and receive the 
Readthem. Examinethem. Have your friends and your Lawyer examine them. 
RICAN LAW AND PROCE 


Put 
c is a work you want. If it isn't 
Don’t wait until the offer is withdrawn and it is too late. 


UNIVERSITY CHICAGO 
TODAY 


FREE DIRECT-SALE INTRODUCTORY OFFER Good for $26.00 °.--:: 


UNIVERSITY Dept. 511, 

GENTLEMEN: Please send me at once your §75 set of American Law 
Proc., 14 vol., bound in ¥ sheep, for 7 days’ Free Examination. If I 

am satisfied you are to accept this coupon as credit for $26.00 and I will 
send you $4.00 within seven days and $3.00 each month until I have paid 
atotal of $49.00. If I decide not to keep the law library, I will notify 
you at once and hold the books subject to your order. 


Title not to pass 
to me until the books are fully paid for. 
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More Money 


in Your Present Work 


Bookkeeping Stenography 
Commercial Law 
Banking and Banking Law 


HAT’S the use, Mr. Young 
Man, in looking elsewhere 

for some bigger job with more 
money? There is actually more 
money waiting for you right under 
your hand—in your present position. 


Take clerking, for instance. Train 
yourself to become a buyer, to han- 
dle a department, to write your own 
business letters, and some day to 
own your own store. 


If you work in a bank or office, don’t 
forget that other men working right with 
you are getting bigger salaries. True, they 
had to train for their special work—so will 
you—but you will never put in any other 
hours of work that pay you such tremendous 
money returns as will your study hours— 
hours in which you learn to do the things 
for which the big salaries are paid. 

Understand,if you knew bookkeeping, stenography 
and business law, you could begin to use them tomor- 
row in a score of profitable ways. It is through these 


accomplishments that most business advancements 
are made. 


Our courses are thoroughly efficient —up-to-date 
text books supplemented by collateral reading. 


Write for Our Free Complete Catalog 
containing a detailed account of courses offered by 
us. State what studies you are especially interested in. 
Chicago College of Correspondence 
P. 0. Box 26.H CHICAGO, ILLINOIS 
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$25 20 
Per Week 


If You Earn Less 


We can DOUBLE your salary or income 


by teaching you how to write catchy, 
intelligent vertising. Our system of 
Instruction by Mail has the hearty 
endorsement of the great experts and 
publishers. Illustrated Prospectus Free. 
We will show you how to earn $25 
to $100 per week. Write TODAY to 


Powell School of Advertising 
1617 Meyrowitz Bidg., Fifth Avenne, New York 


THIS JOB PAYS: 


29-4 


You Can Be An Auto E pert 
We teach you the entire subject by mail in 10 weeks’ spare 
time, and assist you to secure good position. Demand for 
trained men can’t be filled. Simple, practical and personal 
instruction. Free auto model to each student. 
FIRST LESSON FREE—WRITE FOR IT NOW 
Owners—we supply competent men 
Empire Auto Institute, 208 Empire Bldg., Rochester, N. Y. 
The Original Automobile School 


EARN A SPLENDID SALARY 


Let us train you in our eplendiiy equipped shops for a good 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. Tuition and board reasonable. 

Send to-day for catalogue and list of graduates 


CLEVELAND AUTOMOBILE SCHOOL, 2341 Enclid Ave., CLEVELAND, 0. 


WORK FOR UNCLE SAM 
Government positions offer pleasant employment with good 
pay. Custom House, Internal Revenue, Bookkeeper, Railway 
Mail and Post Office Examinations everywhere soon. Any Amer- 


ican citizen, 18 or over, eligible. Common education sufficient 

Our free booklet shows how you can prepare under personal 

supervision of former Secretary of Civil Service Examiners. Write 

for Booklet to-day. PATTERSON CIVIL SERVICE SCHOOL, 
1235 Livingston Bidg., Rochester, N. Y. 


MAGIC Tricks, Books 
and Supplies 
Amateurs supplied as well 
as the great Professionals 
Easy, interesting and entertaining. 
Mystify and astonish your friends. 

Large, illustrated professional 
catalogue ef wenlene. Price {0c 


Read & Covert, 821 E. 43d St., Chicago, I. 
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Earn $75 Week 
Repairing Watches *s» Selling Jewelry 
EARN WHILE YOU LEARN 


We Show You How, Free of 


Charge, Without Interfering 


with Your Present Occupation 


You can learn this money-making trade in 
a few weeks without leaving your home or 
interrupting your present occupation. 


Then you can start a jewelry business of 
your own that will make you prosperous and 
independent for life. 

We will teach you the watch repairing trade 
without any cost whatever, and at the same 
time start you in the jewelry business, as 
explained below. 

We furnish you, absolutely free, text books, 
necessary lessons, illustrated chart and photo 
prints, showing exactly how to repair each job, 
step by step. There is no stock to buy—not one 
bit of expense, except to get a few tools when 
you need them. 

Our lessons are so simple, so easily explained 
and diagramed, that any ambitious man can 
learn the trade and become an expert. 


We Start ‘You in the Jewelry Business 


We will furnish you with a handsome leather bound 
catalog free of charge, with your own name printed 
on the cover. Show it to your friends and when you 
receive an order send to us for the goods. 

Send for the catal and at once. 
Get started and get in on the Holiday trade. Write 
| to me personally. 


You can lift yourself from the wage earner 
or salaried man to the independent, successful 
merchant. Here is a chance to become your 
own boss—in your own business— under your 
own name. 

We have hundreds of letters from men like 
yourself whom we have established in a success- 
ful business and taught them a profitable trade. 
They commenced without any capital; now they 
have stores of their own. Here are some of the 
letters. Read them and see how well they 
succeeded : 


Read What Some of Our Pupils Say 


RoGenrs, THURMAN & Co. 12-20-08. 
Gentiemen: I thought I would write you a few lines to 
let you know how I was getting along. am well pleased 
with my new business and I am « Be se well for just starting. 
The business that I did yesterday amounted to $86.10 
(eighty-six dollars and ten cents). I have sold one of those 
Trifulla watches, and I believe they would sell faster in a 
good screw wind and solid back silver case. My sign came 
all right, but they had my name spelled wrong. They had 
it W. T. Warrent, so I rubbed out the “*t” and it looks 
much better. Yours truly, W. T. WARREN. 


Rocers, TourRMAN & Co., Chicago. 
Dear Sirs: I received my goods all O. K. and am well 
»leased with them, My new business is paying me a nice 
ittle income. On Monday and Sugoeng of this week I 
made $19.85 at my work bench, and sold four watches, 
hia h altogether netted me about $27.00 for the two days. 
My place of business is in a good, public place, and I am 
getting at least one-half of the work in this place, and 
ven't been open = ten days. I have competition, hut 
they aren’t on to their repairing, and do not give satisfuc- 
tion, and therefore my trade in that line is growing. I can 
just see my trade grow one day with another. If you will 
please send me a diploma, showing that I have made a 
yA of my trade, it will certainly be of great_benefit 
to m Yours truly, D. 0. Fives. 


CHAS. F. ELMORE, Instructor 


ROGERS, THURMAN & CO., Wholesale Jewelers, | So. Wabash Ave., Chicago, il. 
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Be a Meter Engineer 


Learn the new profession. Meter En- 
gineers are in constant demand everywhere. 
Exceptional opportunities, big money. Youcan learn 
Meter Science right in — own home during your 
spare time. No necessity of leaving your present 
employment. Don't be just ‘‘one of the men’”—learn 
how to use your brain. 


Earn $3000.00 a Year 


Experts in the profession -of Electrical Meter En- 

scarce, ntral Stations all over the coun- 

ry will pay hich salaries for their services. Our graduates 

are everyw ore ib ng and making 
money. ou cando 

pig mor same. the free coupon 


Men Wanted—NOW! 


40-Page Book FREE 


Just put your name and address on the free cou 
postal or letter and send to us today. We willsond conaut 

page book on Meter Engineering. It tells you all about 
the new profession, The book is free and prepaid. No 
obligations of any kind. Just your name and address on 
the coupon brings it to you. 

4 


* Send the FREE 
*, Do not delay 
Free Coupon 


~ opportunity to join the new profes- 
* sion while it is still young. Just 

Book Coupon * put your name and address on the 
al and we will tell you about 

Ft. Wayne Correspondence *. the special offer that is 
Dept. 1198 % now being made to induce 

Ft. Wayne, Ind, % men to study Meter En- 

*, gineering. No obliga- 


Gentlemen: Please send *. i i i 
absolutely free and prepaid kind. Mail 
that coupon this 
your book on er Engineering. ‘ 
Also send me full particulars of the * instant, 
great special offer that is now ing 
made to induce men to study Meter Engi- * Ft. Wayne 
neering. I assume no obligations of any sort. *» 
School 
Ft. Wayne 
Ind. 
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MEN WANTED 


For the Forest Service 
@ as Supervisors, Assistants, Rangers, 
Guards and Office Clerks. 


Salary —$1100 
to $5000 a Year 


For the Postoffice Service 


Railway Mail Clerks, Rural Carriers. 
City Clerks and Carriers. 


te Departmental Service 


Stenographers, Bookkeepers, Clerks, 
Examiners, Auditors, Expert Account- 
ants, Draftsmen, Surveyors, Engineers, 
Actual office and field practice given 
in our training quarters. Students of 
earn expenses while 
earning. ention position 
ferred. Write for free manual. 


National 
Civil Service Training Association 
‘ 7 820 Wyandotte Street, 


KANSAS CITY, MO. 


SALESMEN WANTED 


No experience required. 
while you learn Practical Sales- 
manship. Hundreds of positions 
now open paying $1,000.00 to $5,000.00 
a year. rite today for particulars 
about how to secure one of them, also 
list of good openings. Address (nearest 
office) Dept. 122. 

National Salesmen’s Training Association 


New York Kansas 


SUCCESS SHORTHAND 


The best system for beginners; a post-graduate course 
for stenographers. Highest world’s records for speed and 
accuracy and a greater number of court reporters than any 
other system in the last seven years. Instruction by mail; 
Satisfaction guaranteed. Write for FREE Catalog. 


SUCCESS SHORTHAND SCHOOL 
W. L. JAMES, Chief Instructor 
Dept. 1011, Schiller Bldg., Chicago, Illinois 


STAMMER 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Pres., 
North- n School for Stammerers, Inc., 917 First St., Milwaukee, Wis. 


BECOME A JEWELRY EXPER?! 


College famous for teaching highest art of watch work, jewelry, 
engraving, optics. 18 years’ success. Graduates com mand big sal- 
aries. Moderate rates. Boarding homes near by. Special book ready 


Write PHILA. COLLEGE OF HOROLOGY, 1338-48 Somerset St., PHILA., Pa. 


I won the Werld’s First Prize for best course in Penmanship. 
Under my guidance many are becoming expert penmen. Am 
placing many of my students as instructors in commercial col- 
leges at high salaries. If you wish to become a better penman, 
write me. I will send you Free one of my Favorite pens and 
a copy of the Ransomarian J. irnal. wi 
C. W. Ransom, 324 Minor Bidg., Kansas City, Mo. 
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Over 500,000 new electric meters are being installed ao 
this year—over 7,000,000 are now in use. Just think of the 
vast army of men that are needed to take care of them. It —————————Ee————Oe 
They inevery state Central | 
They are needed in every state.Central Stations must have 
them. Get into the new profession—the profession that 
is not overcrowded. Wecan teach you Meter Engineering 
—) | TEACH % 
BY MAIL 
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TO REPAIR 
AND RUN 


EAR 


EARN BIG MONEY IN 
AUTOMOBILE BUSINESS 


as a chauffeur, repairman, 
salesman. Work pleasant. Big 
demand for trained men. Fine 
chances for starting aute- 
mobile liveries, agencies, 
taxicab and repair com- 
panies. Learn the auto- 
mobile —every part, and 
its mechanical operation 
thoroughly and practi- 
cally ina few weeks. Write 
teday for our interesting 
free book and learn about 
the tremendous oppor- 
tunities everywhere in 
this new business and our excellent course of training. 


KANSAS CITY AUTOMOBILE SCHOOL 
(Conducted by CLIFF HOGAN) 
(Largest and Best Equipped Automobile School in America) 


2104 E. 15th Street, Kansas City, Mo. 


Mechanical 
Engineering 


and its many branches is 


covered most by 
our New Seven Volume Edition 


CYCLOPEDIA OF 
Mechanical Engineering 


Gas Engine Operation and 


a Pres. Roosevelt’s ~ Secretary 


Wm. Loch, now gets $12,000 annually. Geo. Cortelyou, 
McKinley’ ~ is now Consolidated Gas, 
Co.; salary, more than $30. Both owe their success to 


STENOGRAPHY 


she hy vince in business today are filled by MEN and 
WOMEN trained in stenography. Put Saou the Big In-' 
heome Class. Nothing will do it quicker than a UR of stenogray 


us Show you how you can advance your position in life 


— =. for FREE PROSPECTUS—just sav “send ¢ 
Practical Correspondence Sch 113 N, Peart Mew Tork, x.) 


AN A SCHOLARSHIP FREE 


WRITE AT ONCE for full particulars of this ex- 
traordinary offer. No charge. No obligations. 
Your Oppo leasant and profit- 

ated the beautiful, 


by making your natural ability bring you financial 


returns. Learned at home ‘during spare moments, 
Give up struggle for mere existence in city? 

228 Laird Bidg. 

American Farmers School a ee 

esting prospectus FREE tells you all about it. 

Engraving and Jewelry repair- 
Dept. 20, 59 E. Van Buren St. CHICAGO 
Chicago Engraving School, Dept. 20, Athenaeum Bidg., Chicago 


SUCCESS ASSURED. Offer includes Art Prospectus, 
Don’t wait. WRITE TODAY. 
FINE ARTS INSTITUTE Studio11°H OMAHA, NEBR. 

ae How To Do It Safely ? 
AC Plan now safe way out. No cost to inves- 
tigate. Free Book explains plan for man 
or woman. (No land to sell. No Agents.) 
FA R M We teach Farming by Mail. All subjects. 
Minneapolis, Minn, 
Advertising and Oard Writing are the 
best paid professions in the world. Inter- 
KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 
LEARN WATCHMAKIN ing - a while learning. Our 
hool endorsed by leading 
jewelers. Positions secured for graduates. Send for Free catalogue. 
CHICAGO SCHOOL OF WATCHMAKING 
LEARN AT HOME-—EARN $25 to $50 WEEELY, We 
ere personal instructions and furnish necessary tools FREE. 
‘erms reasonable. Complete particulars by mail. 
EARN 22523300 
A WEEK 
ADVERTISEMENTS We can positively show you by mail 
BOOK MAILED FREE. 
Iil., or 15@ Nassan St., New York 


How to increase your salary. 
PAGE-DAVIS CO., 112 Page Building, 


Modern Shop Practice 


In this wonderful work will be found instruction in Gas 
Engine Operation and Manufacture; Machine Shop Work; 
Assembling of Machinery; Tool Making and Shop Man- 
agement in such simple and comprehensive form that the 
student cannot fail to benefit by it. Every detail of ~ fi 
chanical engineering is Sonne analyzed and treated 
rendering the books of unusual value to the experienced 
mechanic and shop manager, as you will note by reading 
Covered.” 

The Cyclopedia contains 3,992 pages and is supple- 
mented with a series of practical test questions, including 
2,327 i page plates, illustrations, tables, 

“shop k 

Subjects Thoroughly Covered 

¢ Shop Work — Vertical Milling Machine — Motor-Driven 
Electric Welding — Tool Making — 

Speed Steel — “ry in Castings 
Magnets — = Clutches — Maki 

oundry 


Appliances 
Steam Engine — The Steam Turbine — Indicators — Valve Gears -- 
adam Gas Producers — Gas Engines — Automobiles — Elevators 
— Sheet Metal Work — Practical Problems in Mensuration — Mechanical 
Drawing — Drafting Room Organization — Machine Design. 


WE’LL PROVE THEIR VALUE TO YOU 


by sending you the complete Cyclopedia absolutely free for examination 
—just mail the coupon. Keep the books seven days—test every formula. 
You will agree that they are all we state, and more. Send §2.00 after 
examination and $2.00 a month until you have paid the special price of 
$19.80, The regular list price is $36.00. If the books do not meet with 


your requirements, advise us and we will remove them at our expense. 


ANOTHER GREAT OFFER ry pon each set is included 


24.00 Consulting Mem- 
bership entitling you to the free advice of a pt» f Me hanical Engi- 
neers for one year. This will give you practical help in handling work- 
ing problems which are too specific to be taken up in detail in the 
Cyclopedia. A single problem solved for you might be worth more than 


the first cost of the books. 


Free Examination Coupon 


American School of Correspondence, Chicago. 


Please send set Cyclopedia of Mechanical Engineering for 7 days’ free 
examination. I will send $2.00 within 7 days and §2.00 a month until I 
have paid $19.80, ur notify you and hold the books subject to your order 


Title not to pass until fully paid. Pop. Mech. 11-12 
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The Most Astounding Bargainin 


Bound in Genuine Half Morocco 


This Great World History 
Sent to Your Home for $400 


Books Ever Known Offered Here 


ONLY $1.00 puts the Library of Universal 
History in your hands. A big publisher has 
failed and we cannot quote the low price at which 
we are now offering this superb library, because 
that would injure future sales; but the —— sets 
must go at this amazing 


today for the full particulars 


GreatestBook Offer 


Don’t fail to send the free coupon today for our big offer on 
these splendid books. Woon cannot quote price here for it 
would be an injustice to the publishers who own the 
plates. We can name the price only in direct letters. 

The knowledge of history makes good citizens and is 
the basis of all that is sturdy and patriotic in America. 
History must be read or a nation will fall into decadence. 
But that history must be true, accurate and reliable. This 
Library History is today recognized as the one 
is of final and indisputable authority. free 

today and investigate our amazing 


15 Magnificent Volumes 


Edition de Luxe 


This hepdcome edition fs bound in genuine Half 
stamped in g marbled es, or maroon English Crash 
Buckram,all printed from large and new type,embellished 
with over two ed doub! maps and plans. Seven 
hundred lay tay illustrations, many of which are in colors. 
More than five thousand » ges of solid reading matter. The 
Library of Universal His- 


tory tells the story of the 

human race so vividly Gat FR EE if You Write 
it is more interesting than 

the most powerful novel. toUsat Once 
Great world events pass before 1 ‘To those who mail the coupon 
| DOW, we will send absolutely 
his superb work you know f d id.t ll 
the great men, the warriors of ree and prepaid, the following: 
all ages, the colossal world 


figures of all time as if they Profile Map of the Panama Canal 


passed before your very eyes. a 

° Colored Territorial Map of United States 
Mail the Free | Events 
Coupon Today 


Get this offer while it lasts. ‘etc areg FREE COUPOR 


only a few of these superb sets are 
left. Anyway, get sample pages COUPON 
and all the colortypes free and .¢” American Underwriters 
ide w Corporation Dept. 1198 
or not you wan - 

But don't neglect Ka 175 North State St., Chicago 


cent set. 
to send coupon ncw. Ra With the understanding that I am not 
@" buying anything, or ordering anything, 


American Underwriters 4 P'send me, positively free, the map of the 
Corpor States. Send also sample pages ry 
Prot Universal History and quote the Under- 
175 North State Street,o® writers sacrifice price. 
Department 1198 
CHICAGO, 
Address 


ion — 
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The NewYorkElectrical School 


Offers a theoretical and practical 
course in applied electricity without 
limit as to time. 

Instruction individual, day and night 


school, equipment complete and up- 
to-date. Students learn by doing, 
and by practical application are 
fitted to enter all fields of electrical 
industry fully qualified. School open 
all year. Write for free prospectus. 


44 West Seventeenth Street NEW YORK 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical and prac- 
tical electricity, mechanical drawing and 
necessary engineering work. Teaches simplicity, concentra- 
tion, bard work. For young men of energy and character. 
20 years of greatest success. Graduates hold first-class 
positions. Opened Sept. 25. Write for catalog. 
15 Takoma Ave., WASHINGTON, D. C. 


STUDY AT HOME 


50 courses of study in common school and high school branches, 
in business, shorthand and pharmacy. Our diplomas are honored 
in 25 universities, colleges and state normals, a recognition earned 
by honest, efficient service. You cannot afford to study witha 
school whose standard is lower. Instructors are college graduates 
and former successful teachers, who devote themselves solely to 
our work. Ask for information today. State your particular needs, 
INTERSTATE SCHOOL of CORRESPONDENCE, 627-641 Wabash Av. Chicago,IL 


Tue UNIVERSITY OF CHICAGO 
Correspondence-Study Dept. 


I TEACH SIGN PAINTING 


SHOW CARD WRITING OR LETTERING by mail 
and guarantee success. Only field not overcrowded. My 
instruction is unequalled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 


CHAS. J. STRONG, Founder 
SCHOOL OF LETTERING 
Department Detroit, Mich. 
“ol le Largest School of its Kind’’ 

“Thoroughly equipped Residence School”’ 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 
what your present condition, our 


big organization can help you 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


MEN WANTED 


4 Prepare as Firemen, Brakemen, Electric Motormen, 
and colored Train Porters. Hundreds put to a 
$65 to $150 a month. No experience necessary. 
more wanted. Enclose stamp for Application Blank. 
Name position you want. 


I. RAILWAY C. L. Dept. 35 


Indianapolis, Ind. 
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Chiropractor 


Make a Large Steady 
Income. 20,000,000 
» Americans Support 
| “Drugless” Healing. 
Learn How to Treat 
Them by Chiropractic 


AND $3000 A 
EARN YEAR 
DEMAND FOR “GRADUATES IN ALL PARTS OF COUNTRY 


A doctor of Chiropractic can prove a patient’ sf } 
curability. The results are often astounding after only 
a few minutes’ adjustment by a skilled graduate. 
People pay gladly big fees for real benefit and the 
trained Chiropractor rapidly grows financially inde- 
pendent and secially prominent. 


You Can Learn ‘is, new and useful pro- 


fession in your spare time 
by mail at and in course is simplified, 
very liberally illustrated, and with 
12 big charts—free to every student Dr. Walter, one 
—makes ——— — of the | of our graduates, 
human body and its ailments. 
It can be easily and quickly made made over $1000 
to pay for itself. All you need is the first 90 days 
ambition and a common school 
education. Learn how to detect the cause of disease 
and treat it direct by adjustment. Bea doctor of Chiro- 
practic —a fascinating profession of almost unlimited 
social and financial possibilities. Write today for 
special terms in force now, free illustrated catalog, 
and proof of the wonderful professional and financial 
success of our graduates. 
NATIONAL SCHOOL of CHIROPRACTIC 
Dept. 110, 1553 W. Madison St. CHICAGO, ILL. 


FRENCH, GERMAN, SPANISH, ITALIAN 


Can be learned quickly, easily and pleasantly, at spare 
moments, in your own home. You hear the living voice of 
a native professor pronounce = bape and phrase. In a sur- 
prisingly short time you can anew language by the 


LANGUAGE-PHONE METHOD 


combined with 
ROSENTHAL’S PRACTICAL LINGUISTRY 
Send for Booklet and Testimonials 
The Language-Phone Method 
961 Putnam Building, 2 West 45th Street, N. Y. 


A WATCHMAKER-: 


Watchmakers and all ’round Jewelers’ 
repairers—in demand now. Six 
months’ course fits you for a position — earn while 
you learn, too! Write for FREE book — it explains all. 
STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


BE.A BANKER 


| Learn a profession in four months that will give you standing 
and i d opportunities. Pleasant work, 

short hours, yolidays, yearly vacation with pay, 

good salary. Study at home. Highly endorsed. Catalog free. 


AMERICAN SCHOOL OF BANKING 


E.G. Aleorn, 
Pres. 


My book “How to 
Stop Stammering” 


119 McLene Building Columbus, Ohio 
—atreatiseon “‘Sci- 
entific Talking” 


Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


LEARN WATCHMAKING 


ad, profitable labor—Competent men always in demand. 
it thoroughly in as many months as it formerly took 

away with tedious apprenticeshi Money 
cerned while studying. Positions secured. Send ioe catalog. 


St. Louis Watchmaking School, St. Louis, Mo. 


Earn $25.00 to a “Week 


Become an Expert 


STENOGRAPHER 


Private Secretary 


Stenography has advanced thousands of 
young men from poverty and hard work to big 
money and easy hours. Shorthand — you into the private 
office side by side with men of the highest type of ments aed 
business ability. Many prominent railroad officials, high- 
salaried business executives and managers owe their success 
to stenography. No occupation will put you closer to your 
employer or to chances for advancement. Write Today for 
our handsome illustrated catalog which tells of the wonderful 
opportunities offered those having a knowledge of shorthand 
and typewriting, and how we can teach you by mail the 
world’s greatest system of 


SHORTHAND 


18 Lessons! 


sed by experts who hold world’s record 
re speed and accuracy. Amazingly easy. Ours is 
the most carefully worked-out and thorough home- study 
course ever prepared for stenographers. Wecan train you in 
one-half to one-third the time required Minder old methods 
and other systems. 


Learn Right at Home 
No need to give up your present job. Earn 


while you learn. Give us your spare time and we 
can thoroughly instruct you in everything the expert 
stenographer should know — Shorthand, Typewriting, Office 
Practice, Dictation, Business English, Secretarial Work, Court 
and General Reporting. Free Use of Typewriter with Each 
Course. Personal instruction under experts of highest rank. 
Every student in a class by himself. Begin any time. No 
better way to learn than by correspondence. 


Demand for Expert Stenographers Exceeds Supply 


Make up your mind today — now, that you will learn shorthand 
and typewriting. You candoit witha very small expenditure 
of time and money. Surprisingly low cost. Easy Payments. 
a other investment will ever bring you quicker returns or 
pay you such tremendous dividends in actual cash and 
uable business trainin Employment bureau wy 
free for our graduates. Sositions open everywhere. 
earn less than $25 a week write today for greatest RS, 
ever written on Shorthand. Many court reporters earn 
$5,000 to $15,000 a year. Get into a fascinating profession that 
pays big money and leads to the high places. Don’t stick 
toa poorly . paid job until too late to change. Booklet and 
all in: ation FREE. Send for particulars now. Address, 


Chicago University of Commerce 
P.O. Box 12A, Chicago, II. 
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COURSE 


AND SIGN WRITING 


Wi ffering, f. limi 
A Great Opportunity! time, complete course ia show 


Get at §21 to = weekly, Dem Ay or in business for yourself. Our sh aon owe course is not a book of al- 


its. It's 
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LEARN ABOUT OUR FREE 


IN SHOW CARD 


pacity. Good show card writers in 


be 
Pia” is the only liquid wate 


but far superior to ei! “Litholia” 
writer, the artist, or — interior decorator. 4 cents in stamps brings bvoklet, circulars and full information, 


LITHOLIA Pm. COLOR CO., 247 West 125th Street, NEW YORK CITY 


r paint ever ‘manufactured, used the same as cake, distemper or tubecolors, 


d by an expert New York show card artist for us. **Lith- 
lasts longer, always ready. ‘Litholia” is the best for the show card 


HIGHLAND PARK COLLEGE "ovis 
Enter Any Time. 2000 Students Annually 
One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready to come. 
COURSES OFFERED 

CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 


al Special opportunity is offered for making up 
work or for cake a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 
1. One Year Electrical Engineering Course 
2. SHORT 2. OneYear Telephone Engineering Course 
OURSES One Year Steam Engineering Course 
One and 
One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
ical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete nioengg — Just a fair common school education is all 
that is necessary t 
3. FARM BLACK SMITHING, FARM CARPENTRY. 

Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres. DES MOINES, IA. 


Learn a Paging Profession 


that assures you a good income and — = — 
For seventeen years we have successfully ta 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Terms 
easy—living inexpensive. Write for catalogue— NOW ! 

ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill. 


bE A R A BIC SALARY 
Be An Auto Expert 
Big demand and big pay for chauffew 
repairmen, and salesmen. Our 
individual instructions by mail enables you 
to complete the course in 12 simple lessons 
at home. Send To-day for Free 
— and endorsements of 10 lead- 
ng a — makers. We assist graduates to get positions. 


MODEL FURNISHED EACH 
Practical School,68S Beaver N. N. ¥. City 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE . 

Horological Department, Peoria, Illinois i 
Largest and Best Watch School in America 4 
We teach Watch Work, Jewelry, Efigray- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information. 

BRAD: 


LEY, Dept. S., PEORIA, ILL. 


EARN TELEGRAPH 


Station Agency work 
Grad- 


That's all we want to know 
Now we will not give you any grand prize— 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent witha 


successful cartoonist, so you can make money, send 


CA a copy of this picture with 6c. in stamps for portfolle 
sample lesson plate 


The W. L. Evans School of Cartooning 
321 Ball Bide., Cleveland, O. 


SMALL COST 
Send today 2c stamp for particulars and prool. 


0. A. SMITH, Room D 48, 823 Bigelow St., PEORIA, ILL. 


ARITHMETIC 


SELF-TAUGHT 
A plain, easily understood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly, or who have PRACTICAL 
forgotten what they once learned. 257 
ages. Requires no teacher. This great little MEVWWIALe 
book sent postpaid for 60 CENTS. Stamps Sel T ; 


accepted, leather binding $1. 
GEO. A. ZELLER BOOK CoO. 
Est. 1870, 4473 W. Belle Place ST.LOUIS, MO. 


36 
rt 
\ 
SHOW CARD WRITERS 
EARN FROM 
$2170$50 Weex | 
= 
juates assisted. 
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vestment $25,000. Endorsed Railroad, Wireless 
and Western Union Officials. Expert, practical 
Telegraph, Railway & Wireless Institute 
Sth Street Valparaiso, Ind. 
FF DO YOU LIKE TO DRAW? 
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LEARNED BY 
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‘ 


men that go. 


“It Would Be Hard to 
Replace Them Because 
They Have Special Training” 

When the employer cuts down the pay roll it is the untrained 
Untrained men are easy to get at any time. But 


the employer keeps the trained men as long as possible, as he knows it will be difficult to replace 
them. His finger will sooner or later go down the pay-roll list on which your name appears. 


If you are not, I. C. S. training will keep 


Are you one of the men whom he would like to hold? 


you on the pay roll, 


It makes no difference where you live, under what conditions you work, the I. C. S. 
will bring to you in your spare time, at small cost, the kind of training that the employer 
values—the training that will qualify you for a more congenial position—the training 


that means advancement and a larger salary. 


You can get this training. Simply mark an 
X in the coupon opposite the name of the Course 
in which you are interested, write your name and 
address, and send it to us. We will tell you how 
thousands ef men who were situated just as you 
are have risen to positions of trust and responsi- 
bility through I. C. S. training. We have trained 
thousands and can train you. Make the employer 
say ‘‘Keep That Man” when he reaches your 
name. It will cost you only a two-cent stamp to 


find out how it can be done. 


Mark and Mail the Coupon TODAY 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further — 
can qualify for a larger salary and advancement to the posi- 
tion, trade, or profession before which I have marked X. 


ation on my part, howl 


Electric Lighting 
Electric Railways 
Electrician 


Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Surveyor 

Civil Engineer 
Automobile Running 
Agriculture 


Electrical Engineering 


Electric Car Running 


Mechanical Engineer 
Mechanical Drattsmaa 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 
Salesmanship 


2 
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How You Can Get 


An Automobile 
FREE 


We want honest, sober young men 
in every county to learn at home to 
repair, run, and to teach others, and 
then sell the COEY “FLYER,” 
a 6 cylinder, 50 H.P., 5 passenger 
Automobile—“ The World’s Best 
Value.” Write for full 
particulars how you can 
get one free —address: 


Motoring 

Dept. 207 

1424-26 MICHIGAN AVE. 4 
CHICAGO, ILL. « 


Mount Birds and Animals 


We can teach you the fascinating and 
\ profitable Art of Taxidermy at home b 
4 mail. Success guaranteed. Send for FRE 
lesson, also taxidermy book and interest- 
ing literature about beautiful birds and 
animals, all FREE. Write today. Now. 
MONARCH SCHOOL OF TAXIDERMY 
Dept. 43, OMAHA, NEB. 


COPY THIS SKETCH 


and let me see what you can do withit You can 
earn $20 00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successful work for 

and i qualifies me tu teach 
you. Send — your sketch of President Taft 
with 6c. in stamps and I will send you a test 
lesson plate, also 5" of drawings show- 


ibilities YOL 
THE TANDON SCHOOL 


1438 DON. Building, Cleveland. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
= beautiful specimens. Your name elegantly 

ritten on a card if you enclose stamp. Write 


today. Address F, W. T AMBL YN. 418 | Meyer Bidg . Kansas ) City, Mo. Mo 


LEARN PIANO TUNING AT HONE 


‘You can learn ae. and easily by oo your spare time to the study of 

our Correspon: system. r wond l invention, the Tune-a-Phone, 
ives the exact eumber of beats that should occur in the test ee With 

fe the student knows what the result should be, It eliminates 

Our graduates earn $5 to $10 = day the year round. We furnis full-sized 

action model and necessary tools. Write for valuable book FREE, 


Hiles Bryant School of Piano Tuning, 47 Fine Arts Bldg., Battle Oreek, Mich.,U.8.4. 


A Gourse of Lessons 
In Drugless Healing 


(Mechano-Therapy) 


r? Not one cent to pay 
either now or later—no 
obligation of any kind. 
Just your simple request 
will bring you this valuable course of 62 lessons 
by return mail without cost. This offer is strictly limited. We 
reserve the right to withdraw it at any time without notice, 
So don’t wait a minute. Send your acceptance right away, 


Why We Are Making This Offer 


We want the public to know the rea/ truth about Drugless Healing. 
Besides, these free lessons will demonstrate just how thoroughly, and in 
what a surprisingly short time you can master this wonderful new profes- 
sion, at home or in class, without interfering with your regular occupation, 


if You Want to Earn $2500 to $6000 a Year 


if you want an established profession that is remarkably profitable, if 
you want to become master of your own and others’ health and happiness, 
then send for the free course and see what Drugless healing has to offer 
you. Hundreds of successful graduates demonstrate the wonderful effici- 
ency of our methods. How about yourself? Are you satisfied — healthy 
—happy— making all the money you want? If not, get posted on 
Drugless Healing right away. 
Reme ir mited Write NOW for 
FREE course of 
lessons. Don't wait to think it over Get the facts—the real truth—learn 
what you can earn as a Mechano Therapist. The FREE 62-lesson course 
and our free book explain all. Send a postal or letter RIGHT AWAY. 


AMERICAN COLLEGE OF MECHANO-THERAPY 
Dept. 652, 81 W. Randolph Street Chicago, Il. 


STUDY AT HOME 
BECOME AN LL.B. 


nized school in U. Conferring Degree of 
ws—LL. B —by correspondence. Only law in U.S 
conducting standard sechiens school and giving same instructi 
mail. Over 450 class-room lectures. Fac ate rd ome 30 prominent 
yers. Guarantees to prepare graduates to p r examination Only law 
school giving Complete Course in Oratory, ona "Public 8 aking. School 
highly endorsed and recommended by Gov. Officials, Bus: ness en, Noted 

Lawyers and Students Send today for Large H tl d 

Prospectus Special courses for Business Men and Bankers. 

HAMILTON COLLEGE Ellsworth Bidg.,Chicago, Ml, 
22 YEARS OF SUCCESS. Instruction by 
mail adapted to everyone. FOR AMB 
TIOUS MEN who want to prepare for 

actice or who want to take our business 
w course so as to better their business 
prospects. Take spare time only. Can 
refer to successful graduates located in 
every section of the country. Handsome 
catalogue and Easy Payment Plan free. 
HO ME The Sprague Correspondence School ofLaw 
257 American Bldg., DETROIT, MICH. 
LEARN JEW ELERS’ ENGRAVING 
A £ high os salaried and easily learned trade, taught thoroughly by mail We will 
e beginner better engraving than bon can gain m_ years of rigid apprentice- 
ship We will also improve the skill of any engraver Send for our catalog. 
‘The Engraving School, 112 Page Bidg , Michigan Ave . Chicago, Il. 
Earn from $150.00 to $3 
month ; travel over the Write 
C. T. LUDWIG, 1600 Scarritt Bidg., Kansas City, Mo. 
Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System After you complete the course you 
will know a watch from Ato Z. You will know just what 


the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 

Ask for our Free Book. It explains our system and terms. 
THE DeSEL*1S WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 
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Say) 
\ 
| 


SHORTHAND 
» 30 DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
as with old systems. Boyd's ~ a System is easy to learn 
—easy to write—easy to rea Simple. Practical. Speedy. 
Sure. No ruled lines— no positions—no shading as in other 

stems. No long lists of word signs to confuse. Only nine 

characters to learn and you have the entire English language 

4 2 your absolute command, The best system for stenog- 

raphers, private secretaries, newspaper reporters and rai 
en. Lawyers, ministers, teachers, physicians, literary 

folk and business men and women may now learn shorthan 
for their own use. Does not take continual daily practice 
as with other systems. Our graduates hold high grade positions 
everywhere. Send today for booklets, testimoniais, etc. 


Chicago Correspondence Schools * 
969 Chicago Opera House Block, CHICAGO, ILL. 


Linene collars have 
two wearing sides for 
the price of one collar. 


They can be reversed 


instantly, and a clean 
surface presented. 


SEND FOR SAMPLE 


10 Collars at the stores 
for 25 Cents, or by mail 
30 Cents in U. S. stamps. 
Sample by mail 6 Cents. 


State size and style 


BEAUTIFUL CATALOGUE FREE 


REVERSIBLE COLLAR CO. 


Department U BOSTON, MASS. 


GERMAN— FRENCH-ENGLISH 
ITALIAN—SPANISH 

or any other language learned quickly 

and easily by the Cortina- Phone Method 

at home. Write for free booklet 

today ; easy payment plan. 


my ges 
921 Mecca Broadway, 
Cor. 48th St., New York 


A splendid 
sion. pat 


[EARN WATCHMAKING 


ATHOME 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker's Trade 


The Automobile Man enjoys the free'st, 
at home as good or better than at a shop. You can — ye ‘ANY. interesting sy paying 
earn money while learning and secure a well paying we o wage earner to-day. Our free 
position or start in business after completing our 2-page booklet, “* How to Drive, _explains How and Why 
course of instruction. Good watchmakers are always our practical methods produce EXPERTS. Send fur it NOW. 


in demand and earn from $20 to $35 week. For GREER COLLEGE OF MOTORING 


sopiy 1457 Wabash Avenue, CHICAGO, ILL. 
JAKING. Stroh Bide. MILWAUKEE. NOT A CORRESPONDENCE SCHOOL. We teach by gaatet instruc- 
tion with actual repair shop experience in resident courses ONI 


HERE YOU ARE BOYS 4:°3i3°° 
pin of Foxy 

Grandpa. Everyone will notice it on the lapel of 

your coat and try to get a closer look at it. All you 

have to do is press the bulb.— Foxy Grandpa will 


finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- positions are very desirable. Good salary, short hours, easy 


est joke out. Order one today and fool your work, pleasant surroundings, life positions, steady work, thirty 
friends. Price 15c. Foxy Grandpa and Hooligan daze vacation and thirty days sick leave annually with pay. 
both for 25c. $ for 0c or 1 doz. for $1.00. A beau appointments made last year. No political pull needed. 
tiful fountain pen free with every $1.00 order. Common school education sufficient. Must be 18 years or over. 


Full information about how to secure these positions and 
AMERICAN SUPPLY CO., ST. PAUL, MINN. questions used by the Civil Service Commission free. 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. 
Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a Steam 
Engine, Telephone, Magic Lantern, 
electrical an: mechanical toys, urales, Ke kle. 206 
illustrations; also catalog of 150 Keller’ Ace 

Trick Card and DouBLe THROAT’ rbler and | bird call ail 
for only 10e. WESTERN PUZZLE CO. ST. PAUL, MINN. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric ausomeuts, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return. Your decision will be what thousands of others have been. Money would not buy it if it could not be duplicated. 
We could print testimonials by the hundreds. It is best to order and be your own judge of its merits. 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio REPAIR WORKS 


BE AN ILLUSTRATOR. 
by mail how to draw for maga- 
zines and newspapers. 

Send for Catalog 


Learn to draw. We will teach you 
Schoo! of 


112 Pege BL 
hieago, 
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THE DIFFERENCE 


between you and the other fellow is training 


RE you always wondering why the “other fellow” gets ahead and 
you don’t—why he gets more pay every year and you don’t—why 
he has the confidence and respect of the “boss’”’ and you have not? 

There is only one answer—you are not a trained man. 


Your employer may value your services. But your services are 
probably worth only what he pays—no more. 


Analyze yourself. Then analyze the other fellows who have been pro- 
moted above you. You are their equal in natural ability, in character, and 
in personality; but in education, in training, they are your superiors. You 
are untrained. They are trained. Because they are trained their services 
are worth more. They are competent to hold positions of responsibility; 
you are competent to perform only a clerk’s or laborer’s duties. They 
earn from $2,500 to $10,000 a year; your limit is $20.00 a week, or less. 

Thousands of men and women are working for small wages because they are not 
trained. How many would secure the necessary training if they knew where to get it 
and that the cost of obtaining it was within their reach? If you are one of these ambi- 
tious people who want more pay and a better job, the American School will tell you 
how you can become trained without giving up your present position, without leaving 
home; just in your spare time, and without tedious study. 

The American School of Correspondence was established fifteen years ago for the < 
benefit of ambitious men everywhere. The American School makes it possible to ; 
obtain the education and training you need without leaving home or giving up work. ei 
The American School brings a college course and special training to you right in 
your own home, no matter where you live. It will train you in any branch of En- 

gineering, Business and Law or prepare you for entrance 
to any resident college. 
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Light Rotary Engine for Motorcycles 


ROTARY, three-cylinder, sleeve- 
valve motorcycle engine, weigh- 
ing but 10 lb., yet developing 6 hp., is 
creating much interest in England. 
The ingenious little engine, which has 
already undergone successful road 


tests, has a bore and stroke of only 
2 in. and 2% in., respectively. The 
three cylinders are placed radially at 
120 deg., and revolve in opposite di- 
rection to that of the crankshaft, thus 
eliminating any gyroscopic. effect. 


The Little 10-Lb., 
6-Hp. Rotary 
59 Engine in Position on 


a 90-Lb. Motorcycle 


The transmission is by two gear wheels 
turning in opposite directions,one with 
the motor casing, and the other with 
the crankshaft. Each gear wheel 
drives a shaft con necting through 
bevel gears with the hub of the 


The Internal Ap- 
pearance of the 
Little Engine 


rear wheel of the motorcycle. The 
little motor is placed on the lower part 
of the motorcycle frame, where it has 
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the appearance of adrum. It occupies 
but little space, which can be seen by 
comparing it with that of the magneto 
behind, which is of a standard small 
type. 


The motorcycle on which the engine 
was first tested weighs but 90 lb., or 
100 lb. with the engine. In a test run 
of 1,000 miles, a speed of over 50 miles 
an hour was attained. 


MONORAIL LINES PLANNED FOR ALASKA 


A railroad builder in Alaska intends 
to extend transportation facilities to 
regions of the far north hitherto inac- 
cessible to ordinary railroads by utiliz- 
ing the monorail system and the gyro- 
scopic car. Little has been done, since 
the discovery that a car on a single 
track could maintain stability through 
gyroscopic force, to utilize the dis- 
covery for practical work. Gyroscopic 
cars have been built and run, but 
largely as curiosities. The inventor of 
the monorail gyroscope car has covered 
the world with his patents, and one or 
two roads have been built to operate 
the system, largely however for the 
benefit of amusement enterprises, Now 
a practical railroad builder of Alaska 
has taken up the matter and after ob- 
taining rights from the inventor, has 
about completed plans for the con- 
struction of roads through the north. 
The building of equipment will be 
started shortly in Seattle. 

The idea is to utilize the system for 
short hauls of 10 or 15 miles where 
the canyons and steep grades forbid 
the construction of regular steam 
roads, A gasoline-driven car will be 
used on these roads. No attempt will 
be made to run trains, as it is the belief 
of the engineers who have investigated 
the system that better results are ob- 


tained by the use of single cars. It is 
probable that prior to the construction 
of the roads in Alaska tests will be 
made on experimental roads to be con- 
structed at San Francisco for use dur- 
ing the Panama-Pacific Exposition and 
in Redmond County, Washington, 
where a community of farmers have 
become interested in the system and 
are contemplating the building of a 
20-mile interurban road to connect 
their section with the Seattle markets. 


REPRODUCING THE RASP OF 
ANCIENT LOCKS 


The trouble to which an enthusiast 
about things ancient will go to carry 
out an idea is exemplified in the de- 
mand made some time ago upon a 
lock-making concern. An _ old-time 
lock, with both case and key large, 
was ordered by the owner of a subur- 
ban home built in the colonial style. 
This requirement was met by casting 
a large case which included within it 
a small modern lock, but the buyer 
also demanded that it produce the 
harsh, rasping noise of an ancient lock. 
This was finally accomplished by at- 
taching a file to the upper part of 
the bolt. 
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Diagram of Monorail Passenger Car of the Type Suggested for Alaska 


| 
e 
| | 


POPULAR MECHANICS 
SHOOTING RAPIDS AND FALLS IN 


No one thought J. 
W. Ingham, a young 
canoeist of the Ben- 
ham Boat Club, 
Philadelphia, was se- 
rious when he of- 
fered to try to shoot 
the falls and rapids 
of the upper Wissa- 
hickon Creek in his 
canoe on a certain 


Shooting the Falls of the Upper Wissahickon Creek in a Frail Canoe 


day. Hundreds of people gathered on 
the day, however, and he made the at- 
tempt, and successfully.  Skillfully 
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A CANOE 


guiding his canoe 
around rocks and 
jagged places in the 
river, Ingham 
reached the crest of 
the falls, paddled 
hard to keep his lit- 
tle craft straight in 


the current, then 
shot over the falls 
and landed right- 


side-up in the seeth- 
ing water 25 ft. be- 
low. He kept his 
seat, guided the ca- 
noe to the shore and 
was received with a 
cheer which brought 
the police to the scene on the run. An 
attempt to make the trip a second time 
was stopped by the officials. 


IMPROVING THE SOIL 
BY HEATING 


Two English investigators have 
just made a study of a method of im- 
proving the quality of the soil used 
by farmers for raising vegetables for 
transplanting, especially when the soil 
is used in cold-frames, or in borders, 
and is not manured. 

The method consists in heating the 
soil with steam for some time. This 


kills the insect pests, and seems to in- 
crease the food value of the soil, On 
the other hand, the seeds seem to ger- 
minate more slowly, and the early 
growth of the plant is somewhat re- 
tarded. This is more than made up 
for later, however, for the plant blos- 
soms earlier, gives more and better 
fruit, and the root development is 
much more extensive. Badly poi- 
soned soils might be made available by 
this means. 
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BIRD-SHAPED WINGS DISCOVERED TO POSSESS 


A remarkable and apparently epoch- 
making discovery in aero-dynamics has 
been recently made by Elisha F. Fales, 
in the course of a series of experiments 
with aeroplane and bird-wing forms at 
the Massachusetts Institute of Tech- 
nology. 

The particular experiments referred 
to had for their object an investigation 
of the shifting of the center of pressure 
due to changes in the angle of inci- 
dence, with different wing surfaces. 

It is well known, as the result of the 
work of many investigators, that when 
an ordinary flat or curved surface is 
exposed to the action of an air current 
there is established across the surface 
a “center,” or, more correctly, a line 
of pressure on which the surface bal- 
ances, in front of and to the rear 
of which, that is to say, the pres- 
sures are equal. This line of 
pressure, however, is not al- 
ways in the same position, 


When an Aeroplane with Ordinary Wings Starts to 
Glide Down, the Center of Pressure Jumps Back and 
Tends to Make It Tilt Still More, This Being Given 
as a Possible Explanation of the Quimby Accident 


even with a given surface, but is bound 
to shift backward and forward with 
every change in angle. 

The manner of the shifting is with 
most surfaces of a rather remarkable 
character. Commencing, for example, 


with a symmetrical surface placed verti- 
622 


cally, the 
center of pres- 
sure is across the 
center line of the 
surface. But if the 
; surface be inclined, 
A the center of pres- 
Sure progressively 
advances closer and 
closer to the front 
edge as the angle de- 
creases, until—and this is 
the remarkable fact—an angle 
of about 20 deg. is reached. 
From this point on, with further 
decrease in the angle, there comes 
a “reversal of the center of pres- 
sure,” which now commences to recede 
farther and farther to the rear with 
each further decrease in angle. 

With all ordinary aeroplane wings, 
which invariably are set at less than 
20-deg. angles of incidence, this reces- 
sion of the center of pressure is a phe- 
nomenon always in evidence. But that 
it is always a se- 
rious detriment 
from the stand- 
point of safety 
and stability, be- 
comes obvious 
only upon con- 
sideration of a 
few simple facts 
that concern the 
longitudinal bal- 
ance of an aero- 
plane. 


For instance, 
referring to the 
conventionally 
designed, pres- 
ent-day mono- 


The Center of Pressure or 
Balance in a Monopiane 
with Ordinary Wings is 
Indicated by the Arrow, 
Shifting as the Monoplane 
Tilts Up or Down, the Ten- 
dency to Increase the Tilt 
Being Evident ; 
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POWER TO KEEP 


In the Case of 

an Aeroplane 

with Ordinary 

Wings, in Level 

Flight, the Center of Pressure, 
or Balancing Point, is near the 
Center of the Wings or Planes 


plane, illustrated in 

the upper picture, the 
weight of this machine 
is normally balanced 
near the center of the 
wings. But at the mo- 
ment of changing from 
a level to a descending 
course, the line of pres- 
sure, because of the 
change in the angle of 
incidence, shifts backward, This 
rearward movement of the line of 

support of course tends to cause a 
further down-tilting of the front of the 
machine, to a degree that can easily be- 
come dangerous, quite probably involv- 
ing a sufficiently abrupt tendency to a 
forward somersault to catapult a pas- 
senger out of his seat, as in the case of 
the recent fatality that befell Miss 
Quimby’s Blériot and concerning which 
numerous eyewitnesses declared the 
passenger to 


have been 

thrown 20 ft. 
upward by the 

sudden bucking 


of the machine, 
as illustrated in 
the picture at 
the left. 

In the converse 
case, when the 
change is from a 
level to an as- 
cending course, 


In an Aeroplane with Wings 
Thick at the Front Edge 
and Curved, Like a Bird's, 
the Center of Pressure or 
Balance Shifts According 
to a Different Law, and 
Tends to Keep the Aero- 
plane Level 


as in the picture 
on the right, the 
shift of the cen- 
ter of pressure is 


PLANES FROM UPSETTING 


forward, with the result that the tend- 
ency to climb is further accentuated 
by the reduced support of the rear of 
the machine, causing the machine ulti- 
mately, in an extreme case, to lose all 
its forward momentum, slide tailward, 
and, quite probably, pass altogether 
out of control. 
The several possible conditions de- 
scribed are perhaps more lucidly shown 
by their diagrammatic representa- 
tion in the small picture on the 
left-hand page. 
Mr. Fales’ investigations had for 
their secondary object the deter- 
mination .of surface forms im- 
mune from this dangerous and 
unstable movement of the cen- 
ter of pressure. In the 
search for these, there 
were at first tried none 
but thin surfaces, 
with no differences 
between them ex- 
cept the differ- 


As the 
Aeroplane 
with 
Ordinary 
Wings Tilts Up, 
the Center of 
Pressure on the 
Wings Moves 
Forward and 
Tends to Make It 
Tilt Still More 


ences in curvature. 
Of these, it was def- * / 
initely settled that, 
while the conventional 
curved surfaces are all 
dangerously unstable, flat 
surfaces, surfaces with their convex 
sides down, and surfaces with up- 
curved rear edges—like that of the 
Nieuport wing—are free, or nearly free, 
from the reversal of the center of pres- 
sure. But since the flat and convex 
surfaces have only a most negligible 
lifting capacity, while the stability of 
the recurved surface was found to be 
due to a down pressure on top of the 
rear wing part that largely neutralizes 


623 


\A 
\S 
| 
aN, 


624 POPULAR MECHANICS 


the sustention beneath, all of these 
were dismissed as far from ideal. 

No further progress was made until 
some copies of birds’ wings were made, 
thick at the front edge and consider- 
ably curved, with the immediate result 
that these were found to be inherently 
stable—that is to say, with every de- 
crease in the angle of incidence the line 
of pressure moved forward and with 
each increase it moved backward, 
throughout the whole range of angles 
ever used in flight. As shown in the 
small diagram, on the preceding page, 
the movement thus acts to preserve 
balance instead of to upset it. 

Thus is revealed to the flight engi- 
neer one more of the secrets of flight— 
the real, fundamental secret of longi- 
tudinal stability, which in the birds en- 


ables the use of a complete construc- 
tion far shorter than man has yet dared 
attempt in his aeroplanes, in the best 
of which there is always necessary the 
leverage of a long tail to counteract 
what now is shown to be a constant 
tendency to overturn endwise. 

In addition to this newly discovered 
means of securing inherent longitudi- 
nal stability by the use of exceedingly 
thick, deep-curved wings of the bird 
type, there is not to be forgotten the 
fact that besides making for stabil- 
ity, wings of this type seem also to 
make for efficiency, as has been in- 
dicated by the publication in recent is- 
sues of Popular Mechanics of Victor 
Lougheed’s researches into the phe- 
nomena of streamline and reaction 
forms. 


WARNING SIGNAL FOR 
GARAGE ENTRANCES 


Just outside the entrance of a garage 
in Kansas City is placed an exception- 
ally practical and praiseworthy danger 
signal designed to warn passing pedes- 


A Praiseworthy Garage Alarm for the Protection 
of Passing Pedestrians 


trians that a car is about to leave the 
garage. The signal is connected with 
a trap inside the garage. A car leaving 
the garage crosses the trap and thus 
clangs the alarm bell. 


ELECTRIC IRON ATTACHED 
TO FIRE ENGINE 


An electric flatiron as first aid to a 
fire department, to keep water going 
into fire engines from cooling, while 
the engines are in the houses before 
going into service and while waiting 
for calls, has made its appearance in 
Colorado. The chief engineer of this 
particular fire department had consid- 
erable trouble with the steam pipes, 
customarily used to keep the water 
heated, causing the wood in the wheels 
of the carriage to warp. The steam ra- 
diator coils were done away with alto- 
gether for this reason, but this resulted 
in considerable loss of time in getting 
up steam with cold water when a fire 
occurred, The suggestion was made to 
the fireman to use an electric iron. 
The iron was clamped to the side of 
the old radiator pipe, and it was found 
that it served the purpose without do- 
ing any of the damage the steam coils 
had caused, 


| 
| 
| 
Ne 
RAG 
4 
| 1 i | 
| | 
} 


POPULAR MECHANICS 


MODEL SHOE DESIGNED 


After four years of extensive 
experimentation, including a 
liberal use of the X-ray, 
a board of officers of the 
United States Army has 
developed a_ shoe _ for 
soldiers intended to re- 
move the sources of foot 
troubles which have 
been the bane of all 
armies since shoes 
have been worn. The 
report of the board 
has been accepted 
by Secretary of 
War Stimson, and 
the model shoe 
adopted. As soon 
as the supply of 
old-style shoes 
now on hand is ex- 
hausted, the new 
shoe will come in- 
to universal use 
among all United 
States military forces. The impor- 
tance of comfortable shoes to an army 
can not be overestimated. Napoleon 
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declared 


it has 
do it. 


from 


New Army Shoes, Showing Broad, Rounded Toe, 
Allowing Expansion Room, and Lacing and Instep 
Constructed to Prevent Slipping of Foot 


that “an arm 


crawls on its belly,” but it 
is equally axiomatic that 


to use its legs to 
It has been found 


repeatedly that the per- 
centage 
among foot 


of disability 
soldiers 
troubles growing 


out of improper shoes 
usually 
30 after a strenuous 
march. 


amounts to 


The Army 
Board went at the 
problem with a 
thorough- 
ness never before 
practiced in any 
country by the 
military authori- 
ties. By the use 
of the X-ray it 
was soon discov- 
ered the 


army shoes in use did not truly follow 
the anatomical lines of the average 
foot. Comparison 


between X-ray 


RGntgen-Ray Photograph of Foot in Common Type of 
Shoe, Showing Displacement of Bones of Toes 


Soldier's Foot in New Asay Shea, as Shown by 


Rontgen 
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photographs of the position of the 
bones in the naked foot of a soldier 
standing with his 40-lb. marching 
equipment on his back, and those of the 
bones in-the foot of the same soldier in- 
cased in the regular army shoe, dis- 
closed the fact that the shoe was caus- 
ing great displacement of the bones 
of the foot. Examination of the feet of 
thousands of soldiers showed that 
through the wearing of improper shoes 
for many years the position of the 
bones of the feet, in a majority of 
cases, had become permanently abnor- 
mal, thus leading, of course, to im- 
proper balance of the weight of the 
body, improper walking, and tending to 
produce all sorts of sores and growths 
on the feet. 

What is happening to the feet of 
millions of American men and women 
is shown in the accompanying repro- 
ductions of X-ray photographs. One 
shows the foot of a man of 25 incased 
in a shoe of practically standard lines, 
which was sold as “built to fit the foot.” 
It is easily seen that the bones of the 
fourth and fifth toes are bent under 
and inward at an angle of 45 deg., 
while the bones terminating in the 
great toe describe a sweeping curve to- 
ward the middle of the foot which is far 
from the normal. Another X-ray picture 
shows the foot of a soldier with his 
marching equipment on his back—the 
bones of the foot naturally spreading 
apart under pressure—and wearing the 
new army shoe. It will easily be seen 
that the bones are practically in their 
normal position, expansion being per- 
mitted by the design of the shoe. Re- 
peated marching tests made with 
troops wearing all the new and old 
varieties of army shoes proved conclu- 
sively that the new shoe is as superior 
in practice as the X-ray shows it 
should be. 

So important do the military author- 
ities regard this matter that the new 
shoe is to be the only type which offi- 
cers and enlisted men will be permit- 
ted to wear with their uniforms. It 
will be made in a tan leather, and all 
three varieties of the old shoe, the gar- 
rison tan, the marching shoe, and the 


dress shoe, will be discarded forever 
when present supplies are exhausted. 

The investigations showed that much 
of the foot trouble among soldiers was 
due also to the improper fitting of 
shoes. Henceforth, by an order issued 
by Maj.-Gen. Leonard Wood, chief of 
staff, company commanders of troops 
will be held personally responsible for 
the fitting of shoes to the men in their 
commands, They will be required to 
see that every soldier has shoes that fit 
him, and any undue proportion of foot 
trouble among soldiers will be held as 
proof of negligence and disobedience 
of orders upon the part of the officers 
responsible. It will also be a part of 
their regular duty to see that the men 
take proper and daily care of their feet, 
on the march as well as in garrison. 


FISHING WITH AN ELECTRIC- 
RAILWAY CURRENT 


When, recently, unusual quantities 
of fish were being offered for sale by 
dealers and peddlers in and around 
Lafayette, Ind., the game warden of 
the county, naturally becoming sus- 
picious, set out to ascertain the source 
of the unusual supply. Having first 
assured himself that no seines or nets 
were in use in the district, he at last 
discovered two men fishing at an in- 
terurban railway bridge. One of the 
men from time to time indulged in 
the practice of striking his fish pole 
against the trolley wire. Then the 
other would gather in the dead and 
stunned fish which floated to the sur- 
face. Investigation proved that an in- 
sulated wire ran down the fish pole and 
entered the water under the bridge. 
The 500-volt current of the trolley 
wire, thus brought down into the water, 
shocked all the fish near the wire, kill- 
ing most of them outright. 


(The first flight from Berlin to St. 
Petersburg was accomplished recently 
by the German airman Abramowitsch 
in a Wright biplane, the flight over the 
1,000-mile distance consuming 21 days, 
while the actual flying time was only 
20 hours. 
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A TORPEDO WHICH 
HUNTS FOR SHIPS 


Improvement of the tor- 

pedo is keeping pace with 

other naval inventions. Perhaps one 
of the most important advances re- 
cently made is that of an English in- 
ventor who has produced a device 
weighing about a pound which in- 
sures a degree of control of the de- 
stroyer’s missile after it has taken 
its course through the water. The 
device is due to the inventor’s ob- 
servation that the nose of a torpedo, 
on entering the wash of a big ship, 
is forced off its course, 

by the rushing water 
and after leaving the 
disturbed area is like- 
wise turned about. 
The new device 
causes the torpedo to 
free itself of the con- 
trol of the gyroscope, 
with which it is 
equipped, immedi- 


LY hour, continues to circle 
Som’ around in the course of 
= —@ ships that may be following 
the vessel first aimed at. 
— Provision is made to fore- 


stall any danger of the tor- 
pedo acquiring the 
deadly circular 
motion until the 
ship from which it 
is fired is safely 
cleared. 


Vienna po- 
lice department 
has decreed that 


ately upon entering 
the wash of a ship 
and at the moment 
its nose is deflected. The result is 
that the rudder of the projectile is 
jammed and the torpedo, which is trav- 
eling at a speed of about 40 miles an 


New Device for Controlling Course of Torpedo Increases Its Deadliness 


pedestrians must cross a street in a 
straight line. Pedestrians caught 
walking down a street in its lengthwise 
direction are liable to a fine. 
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HOUSE MOVED ON SCOW 
AND MOTORBOAT 
The moving of a house across a small 


lake or river on a scow towed by a 
motorboat is not unusual, but, although 


House-Moving across a River 


it is a motorboat and scow that figure 
in the accompanying illustration, 
this moving operation is unusual in 
that the motorboat is used not only for 
towing, but to support part of the 
house as well. One half of the house, 
which was moved across the Kalama- 
zoo River, at Saugatuck, Mich., was 
supported by the motorboat and the 
other half by a small scow. A hill 


TUBERCULOSIS DISCOVERED 
IN CHICKENS 


Few think of the possibility of the 
chicken eaten for dinner being affected 
with tuberculosis, but two scientists 
have just found that 10 per cent of the 
chickens in France have this disease, 
while as high as 28 per cent of the 
chickens from some other countries 
are troubled in the same way. Such 
chickens, when they have had the dis- 
ease for some time, have long thin 
legs, the fatty tissue is absent, and the 
skin so transparent that the muscle 
can be seen. The chickens which 
have the disease seem to have been fed 
on the milk of infected cows. 


COWBOY SADDLES HIS 
AUTOMOBILE 


A cowboy owner of an automobile, 
Waddington by name, claiming Cisco, 
Tex., as his home, has saddled the 
“pesky critter” to make it seem more 
like the kind of mounts he is used to. 
The saddle is strapped over the bonnet 
of the automobile, and his friends say 
the way he can rope a steer while 


_ An Automobile Saddled by a 


Cowboy to Make It Seem More Natural 


climbing followed, the 


destination 
being the highest point in the vicinity. 


seated astride a hot engine is a sight 
to behold. 
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When Waddington faced the cam- 
era for the picture from which the ac- 
companying illustration is reproduced 
he sat in the saddle to throw the 
lariat, because it is just the way he 
would have done if the saddle had 
been on his broncho, and he felt quite 
as sure of his mount. 


TESTING TOBACCO ASA 
GERM KILLER 


It is said that as far back as 1889 
the money spent for tobacco in this 
country amounted to 20 per cent more 
than that spent for bread. Since that 
time the per-capita consumption of 
tobacco has increased largely, and the 
proportion of persons using it is said 
to be greater. The expenditure now 
must therefore still farther outrun the 
expenditure for the staff of life. In 
defense of such an enormous outlay 
for what, must essentially be consid- 
ered a luxury, no very strong argu- 
ments have been so far offered. 

Now, however, Doctor Fullerton, of 
Cleveland, comes to the front, in favor 
of tobacco, and says it is a germ killer, 

both when 
smoked and 
when chewed, 
killing germs 
in the mouth, or so 
disabling them as to 


629 


render them practically harmless. He 
conducted some very careful experi- 
ments with sterilized tobacco juice, 
obtained under conditions similar to 
everyday methods, and also with the 
smoke, The juice was applied to pure 
cultures of the diphtheria germ, the 
typhoid-fever germ, and various other 
kinds, producing abscesses, blood 
poisoning, etc., with the result that 
from 15 to 98 per cent of the germs 
were killed by the tobacco juice in one 
hour, while a treatment of 24 hours 
killed at least 84 per cent and in some 
cases totally exterminated them. The 
smoke from three grams (.1 0z.) of to- 
bacco killed from 31 to 100 per cent of 
the same germs. 

As most of these germs inhabit the 
mouth and either produce disease in 
the person harboring them, or may 
be conveyed to other persons, the 
“weed” seems to have something in its 
favor to counterbalance the injury its 
nicotine is said to do the system. In 
some analyses made in the chemical 
laboratory of the London Lancet re- 
cently, it was found that the pipe is 
the most harmful method of using to- 
bacco, and that the smoke of perique 
tobacco contains the highest percentage 
of nicotine, the smoke of high-grade 
cigarettes contains much less, while 
that from a clear-Havana cigar holds 
the least, and, therefore, is the least 

objectionable form of the weed. 


FLOOR ILLUMINATION 
FOR HOSPITALS 


Placing light units un- 
der the floors of hospital 
wards is proving a practi- 
cal auxiliary to the regu- 
lar lighting system. 
Such units are being 
used in the German 
Hospital, New York, 
the floors above the 
lamp pits being, of 
course, glass, and the 
sides and bottom of 
the pit being lined 
with a reflecting sur- 
face. 
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4 THE ELECTRICAL CULTURE OF CHICKS 


One of the most interesting features of a 30,000- 
egg electrical hatchery at Muskogee, Oklahoma, 
is the method of forcing the growth of chicks by the 
aid of electric light. A 60-watt tungsten lamp, 
which, by means of a special switch, is turned on 
and off for alternate periods of eight hours each, is 
. suspended in the runway. The chick fills its 
craw in the eight hours of electric illumina- 
tion, and rests during the eight hours the light 
6) is shut off. Thus, the chicks live three elec- 
© tric days in two ordinary sunshine days. In 
the customary way of brooding chicks, eight 
hours out of the 24 are wasted, or to express 
it electrically the load factor is 66 per cent. 
The electric outfit, however, is run at nearly 
100-per-cent load factor, and electric chicks 
four weeks old far outweigh chicks brooded in 
the old way. 
A The fluffy kilowatt-ampere chicks never see 
the light of day if they are only destined to 

reach the stage of development known as 
\ “squab broilers.” They are electric squabs 
j pure and simple, and their lives have been 
strictly ordered by a time switch and a 
tungsten lamp. They would hardly know 
the good old-fashioned hen mother if they 
" saw her. They would not, in all 
probability, respond to her ag- 
itated clucks, for 
their life schedule 
has been to eat 
eight hours, rest 
eight hours, then 
eat again for eight 
hours, and_ thus 
gain eight hours 
on Mother Nature. 
The hatchery is 
y a low brick build- 
ing about 20 ft. 
square, and_ the 
Chicks Just Hatched in Electric Incubator, on the Way to Electric Brooder large capacity of 
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the incubator is attained by placing 
20 trays one above the other, so that 
5,000 eggs fill a single chamber about 
2 by 4 by 4 ft. in dimensions. This 
arrangement of the trays is made pos- 
sible by the use of an electrical fan, 
which drives a blast of warm air 
through the mass of eggs from top to 
bottom, and heats or cools the mass 
at the will of the operator. A dupli- 
cate fan is kept always at hand, for a 
sudden stop in the movement of warm 
air among the trays would result in 
all the eggs having to be thrown 
away. Reliability of current is, there- 
fore, a big feature of the success, 


THE NECESSITY FOR SPEED- 
BOAT COSTUMES 


Racing automobilists and airmen are 
adequately provided with costumes fit- 
ting the require- 
ments of each, 
but, as yet, the 
driver or pilot of 
the racing mo- 
torboat has not 
been given spe- 
cial attention in 
this matter. 
That the hydro- 
plane driver is 
very much in 
need of an ade- 
quate costume, 
however, is 
clearly shown 
in the accom- 
panying illustra- 
tion. Seated on the stern of the “Al 
Parnel, Jr.,” a speed boat of the east, 
is one of its pilots. He is wearing a 
pair of: socks, a bathing suit, a life pre- 
server and a pair of automobile gog- 
gles. 


WHERE THE WORLD 
BEGINS 


The beginning of the world, all ped- 
ants to the contrary, is the center of a 
door of the Royal Observatory at 
Greenwich, Eng. The transit circle 
which marks the zero meridian passes 
directly through the center of this door 


The Center of the Door is the Beginning of the World 


which is the middle one, and is opened 
when an observation is being made. 
The center of the door is thus 0 deg. 
longitude—the beginning of the world. 


FIREMEN AS WALKING 
FOUNTAINS 


A German inventor proposes turn- 
ing the firemen of Berlin into walking 
fountains in the manner shown in the 
illustration. Heclaims that the water- 
spraying device worn on the head, and 
fed by a second hose, makes it safe for 
firemen so equipped to approach much 
closer to the flames than under ordi- 
nary conditions. He calls the idea a 
“wet uniform.” 


The “Wet Uniform”: A Fireman Converted into a 
Walking Fountain 
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which may be found curious old struc- 
tures that are the delight of 
the tourist. It is probable, 
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QUAINT STRUCTURES OF AN ENGLISH VILLAGE 


England has many quaint villages in the accompany- 
ing photo- 


graphs. One of 


The Squire’s 
Observatory 


these is an obelisk which 
= came to be known as 


Cleopatra’s @ Needle. It 
is built of sandstone obtained 
from local quarries, ZA and towers 


100 ft. in the air at 
an altitude of 600 
ft. above the sea, 
During the 50 
years it has 
stood thousands 


The Sugar 
| Loaf House 
Which was 
Never 

Occupied 


Solomon’s Temple 


of visitors have 
carved their names on 
its base. The “Observ- 
atory” is shown in an- 


however, that a 
close search 
of the isle 
would fail to 
disclose a 
more interest- 
ing collection Cleopatra's Needle 

of queer build- selina 

ings than may be found in the remote 
village of Brightling. 

Here, about half a century ago, 
there lived Squire Fuller, who was 
the important personage of 
the place and possessed Ez 
of considerable 
wealth. At the 
height of his 
career he spent ~» 
a great deal of 
his money in the 
construction of nu- 
merous strange edifices, 


five of which are shown in 


_ 
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In the dome a tele- 


other picture. 
scope was placed by the eccentric 
squire which enabled his tenant farm- 
ers to observe their cattle in distant 


bears 
oriental 


fields. “Solomon’s Temple” 
some resemblance to an 
mosque. The massive pillars are of 
marble. Tradition has it that this dig- 
nified structure was used by the squire 
for card playing. 

The “Sugar Loaf House” was de- 
signed for a singular purpose by “Mad 
Jack,” as the village worthy’s neighbors 
dubbed him. He was anxious to im- 
mure therein for seven years a man who 
during that period was neither to shave, 
wash, cut his hair nor hold communi- 
cation with the outside world. Food 
was to be passed through a small 
boarded window. As a reward the 
victim was to be made a gentleman for 
life. It is not on record, however, that 
a recluse of the submissive type 
sought by the squire ever was 
found. 

Like one of the Pharaohs the 


GREAT LAKES HAVE LARGEST 
SIDE-WHEEL STEAMER 


The new steamer “City of Detroit 
III,” which runs between Detroit and 
Buffalo, is the largest side-wheel pas- 
senger steamer in the world, having a 
length of 470 ft., a breadth of 55 ft., 
and a depth of 22 ft. Her speed is 21 
miles an hour. 

The hull of the vessel is constructed 


MAAR 


The Window, in the Gothic of the 
New Steamer “City of Detroit I 


fantastic architect is taking his final 
rest in a pyramid of his own 
design, and constructed, like its 
Egyptian counterparts, of huge blocks 
of stone. The inside is artistically 
decorated and the walls bear quotations 
from the squire’s favorite authors. 
The coffin was placed on a stone trestle 
and, the natives declare, the key by 
which the door was locked was after- 
ward destroyed. 


Mg 


The Beautiful Gothic Room, Which is Provided with 
a Fine Pipe Organ 

of mild steel, with a double bottom di- 
vided into 11 compartments by water- 
tight cross-bulkheads extending from 
keel to main deck. The bottom is di- 
vided at the center line and athwart- 
ships into 15 watertight tanks, which 
can be used to vary trim and draft by 
means of water ballast. 

The boat has 600 staterooms, 25 pri- 
vate parlors with bath and private 
verandas, and 50 semiparlors with pri- 
vate toilets. All staterooms have tele- 
phones which are connected with the 
shore service when the boat is in port 
at Detroit or Buffalo. The decorations 
are said to be the finest on any lake 
steamer. A Gothic room, provided 
with a fine organ, and the palm room 


with its fountain are _ interesting 
features. 
Only two milligrams (about 3 


grain) of radium are produced from a 
ton of ore. 
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A Biplane Towing a Stranded Automobile Back to Camp 


STRANDED AUTOMOBILE 
TOWED BY AEROPLANE 


An automobile used to carry aid to 
airmen when forced to land at a con- 
siderable distance from the hangars of 
the aviation field near Fresno, Cal., 
broke down recently when on one of 
these missions. It was towed back to 
the hangars by a Curtiss aeroplane, 
which proved adequate for the task. 


NATURAL ROCK CHAINED 
IN POSITION 


In a bluff overlooking Green Lake, 
Wisconsin, is a natural rock, which 
was gradually slipping out of place and 
in danger of falling at any time. In 
order to preserve it as a natural feature 


Holding a Natural Rock Formation in Its Place 
by Means of a Chain 


of a summer home, the owner had it 
chained as shown in the accompanying 
illustration, 


RAINBOW COLORS FOR 
COPPER SURFACES 


Copper and copper alloys such as 
brass and bronze have been used for 
centuries for purposes of decoration, 
but it was not until this fall that a 
“true blue” and other color finishes for 
this metal have been discovered. 

Prof. W. B. Bancroft, of Cornell Uni- 
versity, found that if an object made of 
copper, a vase, for instance, be care- 
fully cleaned and polished and put into 
a solution of copper acetate, com- 
monly known as verdigris, a_ pale 
brown deposit will form on the copper 
when a current of electricity is passed 
through the solution, as in ordinary 
electroplating. The copper acetate 
may be purchased from a druggist, or 
made by dissolving copper in vinegar, 
and the electrolytic solution is pre- 
pared by dissolving 1 oz. of the copper 
acetate in 100 oz. of water and adding 
14 oz. of gelatine. The current of elec- 
tricity may be generated by dry cells 
such as are used in many automobiles. 

If, thereupon, the vase is hung in a 
stronger solution of the copper acetate 
containing one part of this substance 
to 20 parts of water, and an electric 
current sent through it as before, the 
brown of the vase rapidly changes and 
many other very pretty colors are ob- 
tained, until at last the whole vase be- 
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comes a magnificent peacock blue. By 
heating the solution to a temperature 
of 122 deg. F. when the current is 
passed, the vase is colored a brilliant 
red, while if the current is allowed to 
pass for only a few moments at a tem- 
perature of 135 deg., the deposit is of 
the color of gold, and iridescent, show- 
ing all the colors of the rainbow. By 


RACING TRACK IS BANKED TO 
FIFTY DEGREES 


Los Angeles claims to have the 
steepest motorcycle racing track in the 
world. The track is circular, being 
one-third of a mile in circumference 
and having the entire surface banked 
at an angle of 50 degrees. This angle 
is so steep that a terrific speed must be 
attained before the riders can mount 
to the top of the huge saucer, and a 
long inclined runway is used by the 


varying these processes copper can be 
given many extremely beautiful colors, 
which will last for many years if 
covered with a lacquer. 

One great advantage of this process 
is that it is extremely cheap, and cop- 
per thus finished will, no doubt, find 
a wide use in the interior decoration of 
buildings. 


racers to gain speed before they strike 
the track itself. A speed of at least 
50 miles an hour must be constantly 
maintained or else the riders would be 
thrown to the bottom of the track, 
and speeds of over 90 miles an hour 
are reached in every race. 


CThe British army has adopted a com- 
plete wireless-telegraph outfit that can 
be carried in the knapsacks of four 
men. The knapsack stations have a 
range of about 10 miles. 


The World's Steepest Motorcycle Track, Showing the 50-Deg. Incline 
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OLD BARREL ORGAN IN 
ENGLISH CHURCH 


In a church at Brightling, in Eng- 
land, is a barrel organ that has been 
steadily used since the early part of the 


Operating Ancient Barrel Organ in English Church 


eighteenth century. It still possesses 
an exceptionally good tone, which 
has been declared equal, if not supe- 
rior, to that of the average pipe organ, 
which its tones so closely resemble, 
that the congregation could scarcely 
tell the difference. 

Considerable skill is required to play 
this organ, for it has six stops which 
have to be manipulated with the left 
hand, while the right hand is turning 
the handle and the air is being pumped 
in with the left foot. Two rolls of 
music are provided, each containing 12 
tunes comprising Easter hymns and 
selections suitable for ordinary serv- 
ices, 


ELECTRICITY FROM COAL 
BY NEW METHOD 


The possibility of producing electric- 
ity direct from coal without the me- 
dium of the steam engine and the 
dynamo, is a question that has been 
given attention by scientists for some 
time. Interesting experiments which 
seem to promise a solution of the prob- 
lem have recently been carried on by 
J. A. Harker and G. W. C. Kaye, in 
the British National Physical Labora- 
tory. 

In the course of their investigations 
they succeeded in producing an alter- 
nating current by the use of two prop- 
erly connected carbon rods, one of 
which was constantly heated in a fur- 
nace, while the other was alternately 
heated and cooled by being moved into 
or out of the heated region. Similarly, 
a direct current was generated when 
the latter rod was kept constantly cold, 
by water cooling, for instance. Thus 
there has been discovered something 
entirely new in electrical science; a 
thermoelectric couple, the elements of 
which are of the same substance, so 
that the difference in temperature alone 
accounts for the generation of current. 

If this method can be developed into 
practical industrial applicability, and 
currents of sufficient strength thus 
generated, it is evident that a revolu- 
tion in power production will result. 
Besides—it is pointed out—any part of 
the furnace heat not required for the 
generation of current could be used for 
other purposes. 


CASTING A HUGE ENGINE BED 


A remarkable casting recently turned 
out in this country was an engine bed 
weighing 120 tons. Five air furnaces 
were charged with metal of the same 
average analysis, the melting was so 
regulated that all the furnaces were 
ready for tapping at approximately the 
same time, and the molten metal was 
tapped simultaneously into six ladles, 
four of which were poured at the same 
time. The contents of the two remain- 
ing ladles followed immediately after- 
ward, 
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COMPLETED PORTIONS OF PANAMA CANAL CUTS 


Two photographs showing completed 
portions of excavation work in the most 
difficult cuts of the Panama Canal are 
here reproduced, One of them shows 
a part of Culebra Cut which is 300 ft. 


wide at the base. All work within 
range of the photograph is completed 
except grading and cleaning up. The 
other illustration shows a completed 
section of Bas Obispo Cut, all that re- 


‘Upper Picture: Looking through 
. Bas Obispo Section 


Lower Picture: Part of 
Culebra Cut 


mains to be done here be- 
ing also a cleaning and grad- 
ing. 


NEW ACID-RESISTING 
ALLOY 


When it is required of a 
metal apparatus or machine 
that it should withstand the 
action of acids or of corro- 
sive vapors, it is customary to cover 

the parts with platinum. This method 

of protection, while practicable 15 

years ago when platinum could be 
bought at a comparatively reasonable 
price, cannot now be used so widely 
with platinum selling at $47 an ounce. 

For this reason, the discovery made 
by Prof. S. W. Parr, of the University 
of Illinois, of an alloy which can be 
made cheaply, and which is noncorro- 
sive, is a very timely one. Of this 
new alloy Professor Parr constructed 
a so-called bomb calorimeter, which 
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is employed in tests of the heat value 
of coal, and therefore must be acid- 
resisting, and it was found that, after 
continued use, the inside of the bomb 
remained as bright as if it had been 
made of platinum or gold-lined steel, 
the material formerly used, 

The alloy contains about 67 parts 
nickel, 18 parts chromium, and smaller 
amounts of copper, tungsten, alumi- 
num, manganese, titanium, boron, and 
silicon. It is probable that this alloy, 
or a slight modification of it, will find 
a very wide use in many industries. 


TRAIN DISPATCHER’S PLAN 
FOR HOTEL MAIDS 


An electric apparatus for tracing the 
movements of chambermaids in hotels, 
somewhat on the lines of a railway-dis- 
patcher’s system, has been invented 
and put into use in a Minneapolis 
hotel. The apparatus provides two 
ways of determining the presence of a 
maid in any of the guest rooms. The 
door of the room is equipped with a 
small electric light—at least the light is 


placed on the wall in the corridor just 
outside the door. When the maid 
enters the room she is required to in- 
sert a key in a plate, which is also in 
the wall, and this causes the lamp to 
light and remain lighted until the key 
—or plug, as it might be called—is re- 
moved. At the same time another 
light flashes on‘a board in the main of- 
fice of the hotel, and tells the observer 
that a maid has entered a certain room. 
The lamps can also be lighted from the 
office so that if a certain room is to be 
made ready on short notice, the light 
is turned on and the maid having 
charge of that corridor, seeing the 
light, knows that the room is in need 
of attention. She turns off the light 
when she has finished. 


QIrrigation is proving especially valu- 
able in parts of South Africa where the 
rivers contain salts. In many cases 
considerable deposits of the salts have 
gradually gathered in depressions sur- 
rounded by trees and rushes and great 
quantities of this salt are carried over 
the land by irrigation, much to its im- 
provement, 


HEAVY MORTAR CAN TRAVEL OVER SOFT GROUND 


A new type of field gun has recently 
been produced at the Krupp plant. It 
is an 11-in. mortar mounted on a gun 

carriage which has 


wheels fitted with broad feet, as shown 
in the accompanying _ illustration. 
These enable its transportation over a 
soft surface without sinking in. In 


Wheels 


New Krupp Mortar Has 
even 


Equipped with “Feet” to 
Sinking into Soft Ground 


Artillery Piece of New Type with Barrel at Elevation of 65 Deg. 
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firing, the gun is left on the mounting 
carriage and the forward carriage de- 
tached. The new mortar has an eleva- 
tion of 65 deg. Horizontally it may be 
moved a few degrees to the right or 
left. The range of the gun at maxi- 
mum elevation is 4144 miles or more, 
while at 4214 deg. elevation the range 
is nearly 614 miles, the same charge be- 
ing used in both instances. The length 
of the gun is 11 ft. Transportation of 
the piece is effected by two motor cars, 
one carrying the barrel, while the re- 
coil brake and air reservoirs are taken 
on the other. 


RUDDER AMIDSHIPS ON 
NEW HYDROPLANE 


In building boats of every descrip- 
tion it has always been the custom to 
place the rudder at the stern, yet T. 
Coleman du Pont, of Wilmington, has 
done just the opposite and has had his 
new boat built with the rudder for- 
ward of the midship section, as 
the accompanying photograph shows. 
This boat, the “Tech, Jr.,” is a hydro- 
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plane, 20 ft. long, and, driven by an en- 
gine of 150 hp., she has made 431% 
miles an hour. It was thought that by 


Photo by H. W. Blair, Wilmington, Del. 
Hydroplane “Tech, Jr.,” Equipped with 
Rudder Amidships 
placing the rudder forward, it would 
not only be out of the way of the pro- 
peller and give the latter more free 
water, but that when the boat was go- 
ing at full speed, only the blade of the 
rudder would be in the water and at 
the same time, in making turns, it 
would keep the boat from skidding, as 
boats of this type are inclined to do. 


ELECTRICALLY LIGHTED TENNIS COURTS 


At the Lakewood Tennis Club, 
Lakewood, Ohio, is an electrically il- 
luminated court which is, apparently, 
perfectly practical and a tremendous 
success. The court is thoroughly il- 
luminated without the glare of the 


lamps disadvantageously affecting the 
eyes of the players. Eight lamps, es- 
pecially designed for tennis-court illu- 
mination by a Cleveland concern, are 
suspended on each of the two sides of 
the court in the manner shown, 


A Game in Progress on an Electrically Lighted Tennis Court in Lakewood, Ohio 
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HIGHEST AERIAL RAILWAY 
FOR SIGHT-SEEING 


The highest aerial tramway in Switz- 
erland, recently built for no utility pur- 


Passenger Car on Switzerland's Newest and Highest 
Aerial Tramway 

pose, but only to provide daring tour- 
ists with an easy ride to the top of 
Vigiljoch, in Tirol, and a magnificent 
view over the valley below, is shown 
in the illustration herewith. The up- 
per station lies at a height of about 
4,800 ft. and the lower at 1,000 ft., the 
whole length of the span being 7,200 
ft., or approximately 14% miles. The 
little car is equipped to carry passen- 
gers also on the roof, 


CA leather cigarette case, with a piece 
of sole leather or wood to keep the 
plugs apart, provides an_ excellent 
holder for two spare spark plugs. 


EELS MEET DEATH TRYING TO 
IMITATE SALMON 


While it may not be right to state 
that the eel is the monkey of the sea, 
at the same time the imitative faculty 
possessed by the eel is responsible for 
the death of large numbers of them 
in the waters of the northwestern por- 
tion of the United States where salmon 
abound. The salmon, as is well known, 
have the ability to go upstream and 
even to climb up waterfalls. For a 
number of years fishermen in the Wil- 
lamette and Columbia Rivers have 
found large numbers of dead eels at 
certain seasons of the year. There was 
no explanation of the cause of this con- 
dition until a short time ago when one 
of the fish and game wardens undertook 
an investigation which developed the 
fact that the eels met their fate in at- 
tempting to imitate the salmon in going 
upstream. It appears that the eels 
managed to do fairly well as long as 
there was only an even stream, but 
when the waterfalls intervened their 
fate was almost immediate. They 
would attempt to climb up the face 
of the fall, be washed back and crushed 
by the weight of the water. During 
the month of July, 1912, more than 60 
tons of eels were gathered from the 
river, They have been used as food 
for the young salmon the government 
is breeding at one of its large fish 
hatcheries. 


CAmong other benefits to mankind 
wireless appears to be destined to rid 
the notorious West River of China of 
the pirates that have claimed the atten- 
tion of the navies of the world to the 
extent of compelling them to maintain 
a regular guard for commerce. The 
equipment of West River commercial 
boats with wireless enables them to 
summon assistance when attacked, as 
was shown recently when a gunboat 
received a call and managed to capture 
an entire pirate outfit just as it had 
swooped down on a cargo boat, the 
latter having sighted the pirate and 
sent out the call by its wireless ap- 
paratus. 
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SPRAYING 
PLANTS WITH 
ELECTRIFIED 


WATER 


Irrigation by Spraying with Water Not Electrified 
Gave Fair Results 


Electrifying water for use in irrigat- 
ing plants has brought promising re- 
sults in a crop test by the inventor this 
past summer, excellent yields of vege- 
tables being obtained in very poor soil 
on Long Island. The discovery is an 
evolution from efforts to kill locusts by 
spraying. The original apparatus was 
erected in Argentina, the inventor being 
spurred to success not only by the re- 
wards offered by the government but 
by the suffering of the people through 
the destruction of their crops by huge 
swarms of locusts. When the locusts 
had been effectually disposed of, there 
was suggested the utilization of the 
same apparatus for spraying the plants 
with water, and when success followed 
this work, the inventor found that 
much greater crops could be obtained 
by electrifying the water and this he 
proceeded to do with remarkable re- 
sults, 

The system is very simple. The 
water, drawn from a river, stream or 
artesian well, is raised to a suitable 
height by a motor or traction engine. 
Two high towers may be installed, 
from which pipes are suspended, sup- 
plying circular, automatically revolving 
spray nozzles, and thus five to ten acres 
of land can readily be given an evenly 


Irrigation with Electrified Water Produced the 
Largest Crops 


distributed shower of rain, of whatever 
amount required, 

When it is desired to use electrified 
water, the water is first pumped into a 
reservoir consisting of an iron tank 
placed on an insulated support, and 
charged from a dynamo. The iron wall 
of the tank serves as the positive pole, 
while the negative pole consists of a 
copper wire, all insulated except the tip. 
By the chemical reactions which take 
place in the water certain products 
beneficial to the plants are said to be 
formed. 

For the test this summer on Long 
Island, a strip of barren, sandy soil was 
secured. Vegetables were planted and 
some of them were irrigated with plain 
water, while another section was irri- 
gated with electrified water. The re- 
sults were conclusive. The plants that 
had been given the benefit of the elec- 
tric treatment seemed to grow more 
rapidly and to reach a higher develop- 
ment. The cost of installation is esti- 
mated at from $50 to $100 per acre, 
according to local conditions, but the 
inventor believes that the benefits to 
be derived from the system will result 
in vastly greater profits than the cost 
of installation. The cost of mainte- 
nance is nominal. 
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WATERING CART PUMPS 
ITS OWN SUPPLY 


A good-roads system has been de- 
veloped in the rural districts of Cali- 


Gas-Engine Pump on Watering Cart Provides for 
Supplying Cart from Wells 


fornia by means of watering carts 
which have a gas-engine attachment 
for pumping water. Wells are pro- 
vided at intervals and the engine pumps 
the water directly into the tank of the 
cart, thus eliminating the cost of wind- 
mills or pumping plants. On account 
of this decreased cost in wells, many 
more are bored than it would be other- 
wise possible to afford, and the cart is 
driven steadily ahead, from well to 
well, not having to make return trips 
over the same territory for water. 


CAn electric-railway company supply- 
ing electricity to the cities of Rensselaer 
and Hudson, N. Y., as well as to a 
large rural and village territory be- 
tween these communities, operates a 
special show train of two cars, 
equipped with a full line of electrical 
appliances, such as motors, pumps, 
mills, suction cleaners, washing ma- 
chines, and the like. The cars stop a 
day at each of the stations. 


THE LARGEST MONOGRAM IN THE WORLD 


From railroad trains in the Salt Lake 
Valley, within a few miles of Salt Lake 
City, one can see on one of the great 
mountain slopes of the Wasatch Range 
in the east, the big- 
gest monogram 
in the 


world. It is a monolithic concrete let- 
ter—U—the initial of the University of 
Utah. Six miles away, it stands out in 
gleaming, white distinctness against 
the somber, rugged, sage-covered peak. 
Another railroad gives nearly as dis- 
tinct a view as the passenger rounds the 
point of the Oquirrh Mountains, 20 
miles distant. 
The monogram is 100 ft. long and 
100 ft. wide, the width of 
the concrete is 15 ft. 


Students of the University of Utah Giving the Largest Monogram in the World Its Annual Bath 
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and it is 8 in. thick, and the whole cov- 
ers a plot of ground equal in size to 
three ordinary city lots. Nearly 600 
bbl. of concrete were used in forming 
this gigantic letter. 

How the suggestion for such a mon- 
ogram in such a place originated is not 
known, but in 1905 the students of the 
university determined to carry the idea 
into execution, and they assembled on 
that mountain slope, dug out a foot- 
deep trench to form the letter, and 
filled it with limestone found in the 
neighborhood. Its appearance at first 
was as emphatic as it is today; but 
dust and dirt filled in between the lime- 
stone rocks and soon turned the great 
monogram to a dull gray. 

Two years later, therefore, the stu- 
dents removed the limestone and re- 
placed it with concrete. When it is 
considered that the slope is one of 40 
deg., and that no team can approach 
within a half mile of the spot, the tre- 
mendous difficulty of transporting ma- 
terial and tools to the place, and of per- 
forming the work itself, is fully appar- 
ent. But the boys did it, and they state 
with pride that not one nickel was paid 
for outside help. It was purely a col- 
lege achievement. 

Every spring, on an appointed day, 
the entire college force cleans the “U.” 
They go up there with brooms, scrap- 
ers, buckets and lime, and _ after 
sweeping and scraping the concrete 
they give it a spring dress of white- 
wash, The co-eds go along with lunch- 
eon baskets and feed the husky, vora- 
cious students. Then with impressive 
and solemn ritual they all circle round 
the monogram, finishing by singing the 
“Cleaning-up Hymn,” which, it is said, 
was composed by a Uinta Indian stu- 
dent, in his native language. 


HOLDUP ALARM COMBINES 
GONG AND GUN 


That the holdup man continues a 
menace, even in the twentieth century 
and in the midst of civilized communi- 
ties, is evidenced in the manufacture of 
the device shown in the accompanying 
illustration. The inventor, a Chicago 


man, calls it a “holdup alarm.” The 
apparatus is designed to be placed out- 
side of a store or saloon where the 
ringing of the gong warns all passers- 
by and the policeman on the beat of 


This Holdup Alarm Rings a Gong and Fires 
an Electric Gun 


the crime that is being committed. 
Back of the counter or bar and running 
from end to end, a small, strong steel 
wire is placed on the floor, making it 
possible to operate the alarm easily 
from any point by simply  press- 
ing the foot on the wire, even though 
the victim’s hands, at the command of 
the invader, may be up in the air. 
Pressure on the wire locks a lever 
which sets the gong ringing and fires 
an electric gun which is connected 
with the apparatus and which makes 
a loud report. 


The German people treat wood in al- 
most the same manner the Chicago 
packers are said to use a pig—utiliz- 
ing every scrap except the rasp of the 
saw as it cuts a log—fiber or pulp be- 
ing used to make artificial silk, bristles, 
paper, carpet, twine, yarn, canvas, 
cloth; and parquet flooring is made 
from sawdust. 
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ELECTRIC AUTO CARS OF 
PARISIAN RAILWAYS 


Three all-steel auto cars, 75 ft. long, 
and weighing 61 tons, were recently 
placed in service on the suburban rail- 
ways of Paris. Others will be added 


= ment, besides a 
_— cab for the en- 
gineer at either 
end. The power 
installation con- 
sists of two 250- 
hp. gasoline en- 


gines, driving 
dynamos_ which 
generate a 600-volt 
direct current. The 
speed attained on level 
track is 50 miles an 
hour, 
The cars have seat- 
ing accommodation for 
64 passengers, and ad- 
equate standing room 
for 46, or a normal 


An Interior View, 
Showing Arrange- 


ment of the Seats 
and the Racks for 
Carrying Light 
Luggage 


to the roll- 
ing stock if 
these meet 
all require- 
ments. The 
cars are mounted on four 4-wheeled 
trucks, and contain one first-class, two 
second-class and one baggage compart- 


One of the Self-Contained Gasoline-Electric 
Cars of the Parisian Suburban Railways 
total of 110, but during rush hours the 
cars are allowed to carry a maximum 

of 200 passengers. 


COOPERATIVE OWNERSHIP 
OF AN AUTOMOBILE 


Although coéperative ownership of 
such things as automobiles, motor and 
sailing boats, motorcyé¢les, and the like, 
has rarely proved successful, there is 
one instance at least, in Chicago, in 
which three commuters, all married, 
own one machine without any con- 
flicts resulting. 

The total railroad transportation of 
these men averaged about $70 per 
month, including their round trips six 
days a week, and about eight trips a 
month for each of the wives. They de- 
cided that, if they pooled their inter- 
ests, a car would be just as cheap, and 
so it has proved; the total monthly 
maintenance, including $28 per month 


for depreciation, amounting to $60.50. 
The families have a written under- 
standing regarding the use of the car. 
A boy brother of one of the men drives 
them to business and calls for them at 
the end of the day, and, in the mean- 
time, the wives boss the car on alter- 
nate days. Every third Sunday one of 
the families has exclusive use of the 
car. 


@Advocates of a pure-food and drug 
law in Japan have brought to light the 
fact that large quantities of rice are 
sold that are adulterated with quartz 
and sand which were originally used 
for the legitimate purpose of polishing 
the grains and were frequently left in 
with grain sold in bulk by weight to 
increase the weight, 


FRANCE’S CHALLENGE 
AMERICA IN FAST 


A. F. ZAHM, 4.M., M.E., Pa.D. 


DRAMATIC and crucial incident 
in our pleasant relations with the 
representatives of France at the Ben- 
nett aviation contest, on the ninth of 
last September, occurred in the even- 
ing, when the officers of the Aero Club 
of Illinois were entertaining the victori- 
ous Gallic sportsmen at a dinner in 
Chicago. 
The Americans had drunk to the 
health of their happy conquerors, and 
felicitated them on 


aspect changed in an instant. He was 
no longer the modest alien, politely 
thanking his friends for hospitality. 
He, by official record made that day, 
and by merit of most arduous, most 
brilliant flying all over Europe, was 
now the world’s greatest airman; he 
was the guest of honor, and, for 
the occasion, chief representative of 
France. With head erect, and eyes 
flashing the true sportive fire, he waved 
his hand to the jest- 


their splendid per- 
formances, particu- 
larly that of Ved- 
rines, who had flown 


124.8 miles at a speed people ; 


“‘I defy you to take the cup from 
France next year. We would rather 
see America win it than any other 
but in the name of my 


ing spokesman across 
the table, and said in 
a ringing voice: “I 
defy you to take the 
cup from France next 


of 105.5 miles an hour, country, I defy American sportsmen year. We would 
and in one lap had to take from us the Bennett aviation rather see America 
set a new world’s rec- cup in 1913; yes, I defy you to win win it than any other 
ord at 109.4 miles an it in three years in an American- people; but in the 
hour. Their vivacious made machine.’’ name of my country, 
guests responded with — JULES VEDRINES. I defy American 


characteristic felicity. 


sportsmen to take 


They expressed for 

the twentieth time that day their grate- 
ful appreciation of the spontaneous 
welcome and constant kindly atten- 
tion they had received. In conclusion, 
Vedrines, speaking for his countrymen, 
voiced the hope that they might do as 
graciously for American representa- 
tives at the Bennett race in France 
next summer. One of their hosts, a 
prominent clubman, assured him, half 
in jest half in earnest, that an Amer- 
ican airman would of course go abroad 
and bring back the aviation cup to the 
country where it has spent two of the 
three years of its existence. Vedrines’ 


from us the Bennett 
aviation cup in 1913; yes, I defy you 
to win it in three years in an Amer- 
ican-made machine.” 

The challenge was applauded unani- 
mously. It was not received as a boast, 
for it had not been so given, It was 
the impulsive outburst of the most 
adroit and fiery artist of a nation known 
to be aviation-mad. At the last two 
annual contests for the world’s speed 
championship, France had _ sustained 
glorious defeats; for on both occasions 
the cup had been won by an alien, edu- 
cated in France and piloting a French 
machine. Now she was enjoying a 
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glorious victory in which no other 
nation could stand even second. Ved- 
rines’ defiance therefore was cordially 
hailed as a challenge to all America to 
do something great for a noble science 
and art, as a challenge to our aero- 
nautic investigators, our aeroplane de- 
signers and constructors, our airmen, 
our wealthy patriots and sportsmen. 
The challenge was issued by a pilot 
who cares more for the advancement of 
aviation than for its emoluments; a pilot 
who, while other airmen were flying 
mainly for money, had applied his best 
energies to develop greater speed in 
flight, and to that end had exerted un- 
remitting pressure upon the designers 
and the manufacturer of the beautiful 
Deperdussin monoplane. Virtually the 
challenge comes from France herself, 
the nation which, by the codperation 
of her aeronautical laboratories, her 
scientific designers, her specialized 
manufactories of propellers, of engines 
and of aeroplane framing, by her 
munificent private and governmental 
patronage, has, since the advent of 
public flying, manifested such admir- 
able leadership in aviation, 

America is too magnanimous, too 
wealthy and populous, to decline, with- 
out deep humiliation, such an honor- 
able challenge. For at present the 
racing monoplane can not properly be 
regarded as a freak and_ useless 
machine. On the contrary, it is a most 
natural and efficient type of flier. It 
approximates a long conceived ideal, 
Vedrines and Prevost 
Taking the Cup 


Winner Out on 
the Field 
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embodying speed, economy and secur- 
ity against the elements. The swift 
racer of today may be the normal 
passenger plane of tomorrow. 

And if we accept the challenge we 
can hope to succeed only by strenuous, 
prolonged and systematic preparation. 
A winning monoplane is not designed 
in a day. Nor is the art of flying it 
learned in a day. Vedrines, with the 
gentlest movement of his left hand, 
guides his Deperdussin thunderbolt 
securely through the sky, while waving 
his right hand to the crowd; the most 
skillful American airman attempting, 
without careful preliminary practice, 
to perform that feat would promptly 
kill himself. The structural design and 
development of that famous racer was 
a colossal task. The designing 
engineer Bechereau, the constructor 
Sargeant, the intrepid pilot Vedrines, 
spent long patient months testing and 
modifying the type, increasing the 
thrust and speed step by step, first 
with fifty horsepower, then with 
seventy, then one hundred, then one 
hundred and forty, till Deperdussin had 
spent no less than $300,000. And Ved- 
rines assures us that the development 
still continues, that within a very few 
weeks he will, by use of a small pair of 
racing wings, raise the speed to 200 
kilometers, or about 125 miles per hour. 

The development and present struc- 
ture of the winning aeroplane of 1912 
may well serve as a precedent and 
guide to us in producing a cup winner 
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for the summer of 1913. It represents 
Deperdussin’s best effort to build a 
compact flier of minimum resistance 
and maximum efficiency, propelled by 
the most reliable engine, of great 
power and little weight. 

The monoplane, in flight, resembles 
a headless fish provided at its fore part 
with rigid wings and a trim two-wheel 
landing chassis; at its rear with finlike 
horizontal and vertical rudders, the 
whirring propeller before the body 
being invisible, and the pilot ensconced 
in the body just back of the 
wings. A rounded wind- 
shield projecting before 
the propeller hub 
serves to eliminate 
resistance and cause 
the air to stream 
all the more 
swiftly and 
effectually 
past the 14 
radial cylinders of 
the Gnome engine, 
rotating with the 
propeller about the 
fixed crankshaft at 
the front of thes 
aeroplane body 
The landing wheels 
also are shielded 
by thin sheets of 
aluminum attached 
to their sides and 
hiding their spokes. 
The framing of the 
wings and body presents a smooth 
exterior, except for the eontrol and 
stay wires and their fixtures. Thus 
the whole machine is of elegant 
streamline form, and shoots through 
the air with arrowlike stability, re- 
sembling a great winged cannon dart- 
ing blunt end forward in level poise. 

Over all, the monoplane measures 
21 ft. fore and aft by 19 ft. 6 in. from 
tip to tip of its wings, which average 
about 5 ft. in depth from front to rear 
edge. The wings, whose camber is 
34 in., look flat underneath, but quite 
convex above, and thickest toward the 
forward edge. Each wing has the 
usual two fixed stay wires or cables 


On the Side of Vedrines’ Aeroplane He Carried 
His Mascot, a Print of the Mona Lisa 


above, and two below, all attached 
along the forward spar, and a third stay 
wire fastened at the outer forward part 
of the wing and extending obliquely 
inward and rearward to attachment 
at the landing chassis. The cross 
section of the present streamline body 
is circular in front, where it meets the 
rotating Gnome engine, but more and 
more oval toward the stern where it 
terminates in a fixed horizontal fin to 
whose rear is hinged the movable hori- 
zontal rudder. 
The body structure is a 
notable achievement. 
Originally Deperdussin 
employeda 
fuselage of rec- 
tangular cross 
section, framed 
in the usual 
way and tautly 
covered with 
fabric. The 
present body is 
framed of long, 
thin poplar 
strips, 5 in. wide by 
1% in. thick, in alter- 
nate layers, be nt 
spirally right and 
left around a solid 
fish-shaped frame 
and firmly glued, 
one layer to the 
other. When the 
solid frame is re- 
moved from the 
firm dry shell, the latter has a hole cut 
in its top for a cockpit. Within this the 
pilot sits on a sofa cushion, his legs ex- 
tended along the floor, an oblique wind 
deflector before him, and a small cush- 
ion at the back of his head forming the 
rear edge of the cockpit. Before the 
bow of this shell is a circular oil shield, 
3 ft. in diameter, surrounding the 
engine, with a clearance of an inch or 
more. When Vedrines in his enthu- 
siastic explanation of the machine, 
struck the hull with his fist, it re- 
sponded with a dull, hollow sound 
which gave the impression of strength 
as well as lightness. 
Seated within the cockpit in comfort- 
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able posture, the pilot finds his duty 
so easy and simple as hardly to seem 
dangerous. With his feet he works a 
horizontal lever which actuates the 
control cords of the steering rudder in 
the usual manner. The pilot wheel, 
when pushed fore and aft, actuates the 
horizontal rudder, through push-rod 
and wire mechanism extending to rear- 
ward; and when rotated to right or left 
warps the wings, and thus controls the 
lateral poise. The warping wires 
wound over the steering-wheel hub 
pass along its supporting frame, or 
rocker arm, thence run vertically down 
through the hull to two bell-crank 
levers pivoted below on the chassis 
framing. Each bell crank has a hori- 
zontal arm extending inward of the 
chassis brace, and actuated by the ver- 
tical wires coming down through the 
hull; also a shorter vertical lever jut- 
ting downward and actuating the pair 
of warping wires that run obliquely up 
to the corresponding wing. These 
wires, of course, continue over the top 
of the monoplane in the usual way 
observed in the Bleriot and other 
machines. 

The steering and balancing of the 
French racing machines,—the Deper- 
dussin monoplanes of 140 and 100 hp., 
respectively, driven by Jules Vedrines 
and Maurice Prevost, as also the 100- 
hp. Hanriot monoplane, driven by 
André Frey,—seemed to be eminently 
satisfactory to the airmen and specta- 
tors alike. Frey unfortunately had 
motor trouble, which eventually elim- 
inated him from the contest; but the 
other two piloted with consummate 
skill, with marvelous grace and preci- 
sion of flight. Round the long rectangu- 
lar course, with its hexagonal ends, they 
would shoot from pylon to pylon with 
the level rectilinear directness of an 
arrow. At each turning point the ma- 
chine made a sudden tilt, grazed around 
the pylon like a wheeling bird, then as 
suddenly recovered its level without 
oscillation. Apparently the manipula- 
tion of aeroplanes is practically perfect 
for racing, so that any further refine- 
ment would not add greatly to their 
record for average speed. 


But the process of launching and 
landing such swift aeroplanes is not so 
satisfactory. The machine runs along 
the earth at more than railway speed, 
bounding upward at every hump, and 
finally clears the ground or settles 
down to rest, as the pilot chooses. It 
is a dangerous performance where the 
ground is rough or the wind gusty and 
irregular. Vedrines affirms that the 
speed of landing on ordinary, fair turf 
has reached its limit. Much higher 
speeds in air can be readily attained; 
but some provision for floating the 
aeroplane at moderate velocity along 
the ground is necessary to make such 
racers practicable. 

Various plans devised to alter the 
trim and diminish the resistance of an 
aeroplane after launching have been 
tried or proposed. A device popular 
with some designers is to draw the 
landing wheels up within the stream- 
line body after launching. This was 
proposed by Mattullath in 1899 and 
favored by Gallaudet in his recent de- 
signs. Another device, described in 
Mattullath’s patent specifications, and 
now strongly advocated by Vedrines, is 
to change the camber, or fore-and-aft 
curvature, of the wings during flight. 
With sufficient propeller thrust the 
machine could thus be supported at 
slow speed along the ground, without 
lowering its tail too near the surface, 
by simply increasing its wing cur- 
vature, and once well afloat, could be 
greatly accelerated by flattening its 
wings and. diminishing their resistance. 

A practicable device for altering the 
propeller pitch would also be service- 
able, since in a high-speed aero the 
pitch now employed is very steep. In 
the winning monoplane, for example, 
the screw used during the race was 
3.15 meters (10.33 ft.) in pitch by 2.35 
meters (7.7 ft.) in diameter. If at slow 
flight along the ground the pitch of the 
screw could be diminished and the 
speed of rotation increased, a greater 
thrust could be had for the same engine 
power. 

Assuming that the present control 
mechanism is amply safe and effective 
for racing; also that launching and 
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landing of fast aeroplanes at moderate 
speed can be achieved by methods now 
in contemplation, the important task 
remaining is to diminish the aggregate 
resistance of the machine and to in- 
crease the screw thrust. Here, no 
doubt, very material improvement can 
be effected. The present monoplane 
body has an excessively blunt prow. 
The form of least resistance at racing 
speeds has never been determined, 
either for a freely moving projectile, or 
for a torpedo-shaped hull propelled by 
a coaxial screw. Nor is the most eff- 
cient form of propeller for such speeds 
known, either from theory or experi- 
ment. In order to perfect these fea- 
tures in a systematic engineering way, 
it seems desirable to measure in actual 
flight the pressure distribution all over 
the aeroplane and its propeller. Such 
measurements are of value to the 
entire art of aviation. Hence they 
should be performed in a national or 
an endowed aerotechnical institute, by 
specialists having proper facilities; 
and the results should be made avail- 
able to all persons interested in the art. 

No practical plan for radically in- 


Vedrines Turning at 100 Miles an Hour. 
The Photographer on the Pylon Found It 
Extremely Difficult to Snap His Shutter 
Before Vedrines Had Passed Him 


creasing the relative power and light- 
ness of the engine seems to be available 
at present; but if its head resistance 
could be properly reduced, a material 
gain of speed would follow. It has 
been proposed to use a parabolic wind- 
shield before the propeller and engine, 
instead of the spherical cap used on 
Vedrines’ machine, the spherical cap 
being apparently too flat. An engine 
of less cross section for the same 
power has also been proposed. The 
Gnome engine on Vedrines’ racer pre- 
sented a much larger front than the 
cross section of the body neighboring 
the cockpit. A plan of long standing, 
devised to remedy this defect, is to em- 
ploy an elongated water-cooled engine, 
entirely inclosed in a hull of minimum 
resistance, just large enough to ac- 
commodate the pilot, and having radi- 
ator surfaces smoothly arranged along 
its sides. This plan was proposed by 


the present writer in 1899 for Mattul- 
lath’s aeroplane, and subsequently was 
used on the Antoinette monoplane. 
These manifold considerations show 
the importance of live teamwork in 
any community aspiring to interna- 
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tional excellence in aviation. If Amer- 
ica is to regain her leadership, the zeal 
and powers of all her aviationists must 
have systematic direction and effective 
exercise. There are patriotic sports- 
men, capitalists and congressmen who 
would gladly assist in securing suffi- 
cient funds; there are capable designers 
and constructors who, with adequate 
funds, could produce aeroplanes supe- 


rior to any in the world; there are men 
skilled in aerodynamics and engineer- 
ing who could supply all the physical 
data and principles required in such 
advanced construction. It is time to 
coordinate these competent and will- 
ing agencies in the interest of a noble 
science, sport and industry so largely 
of American origin and so fruitful in 
American renown. 


ARTIFICIAL ROOTS FOR FALSE TEETH 


To complete false teeth, a dentist of 
Wichita, Kan., has invented an arti- 
ficial root, by means of which an en- 
tire new set of sound teeth can be 
placed in a jaw from which all the nat- 
ural teeth and roots have been re- 
moved. To prove that his invention 
is of practical value, he recently took 
with him to the convention of the Na- 
tional Dental Association in Washing- 
ton, a Wichita attorney, who has a 
number of these artificial roots in his 
jaws. 

Two hollow, cylindrical instruments, 
one chisel-edged and the other with a 
saw-tooth edge, are used to make a 
hole, respectively, in the gum and in the 
bony tissue in which the roots grow. 
Into this hole a cratelike framework of 


platinum is fitted. The tissue grows 
through the interstices of the frame- 
work, and six weeks after the opera- 
tion the metal root is firmly fastened, 
practically a part of the jaw. 

On top of the Jatticed cylinder, form- 
ing the root, is a metal disk having a 
slot, into which another disk is fitted; 
and upon this latter an artificial tooth 
or bridge is built up in the ordinary 
way. When a whole jaw is to be fitted 
with teeth, about six roots are set and 
the space between them is bridged. 

The platinum root is impervious to 
acids and does not injure the tissue 
which grows about it. The exhibition 
of the artificial root excited much in- 
terest among dentists from all parts of 
the country. 


N 


Above: Tool for Cutting Out Gum 


Cross Section of Jaw Bone 
Shows Slot Cut for Root Below: Artificial Tooth Attached to 


Below: Saw for Cutting Cylindrical 
Slot in Jaw Bone 


Above: Wire Root Ready for Placing 
in Jaw Bone 


Artificial Root 
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HOLY-LAND LIMESTONE THAT 
BURNS ITSELF 


A species of combustible limestone 
has been discovered in the Holy Land 
by a recent traveler, which is said to 
make an excellent plaster, after it has 
been burned and air-slaked, and is pro- 
duced very cheaply. The stone is of 
a grayish-black color and is found be- 
tween ordinary limestone in a regular 
stratum. It is easily quarried, being 
rather soft, and has a peculiarly strong 
odor of kerosene. The people break 
the stone into small pieces and fire it 
in a kiln of rough construction built 
of stones against a wall. Holes are 
left in the sides of the kiln 
through which tufts of straw 
are stuck, These tufts 
are lighted with flint 
and steel and the lime 
ignites and burns itself. 
It requires 12 hr, to burn 
a kiln and then it is 
found that all of the 
rock, except that at the 
top and some around the 
sides, has thor- 
oughly burned. The lime 
produced is of a good 
white color, It burns 
with a black smoke and 
an odor similar to that 
of petroleum. When cool, it is air- 
slaked and screened. The self-burning 
quality is accounted for by the supposi- 
tion that the limestone has become im- 
pregnated with petroleum in the earth. 


TESTING THE “IMPERATOR’S” 
WATERTIGHT BULKHEADS 


The- object hanging from the crane 
in the accompanying illustration of the 
world’s largest steamship, the German 
“Imperator,” consists of two fire en- 
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The Giant “Imperator” after a Test of Her Watertight Bulkheads. 
The 220-Ton Crane is Just Lifting Two Large Fire Engines Ashore 


gines belonging to the Hamburg fire 
department. The size of the giant liner 
and of the 220-ton crane may be judged 
by the fact that these engines, which 
appear so small in comparison, are the 
largest fire engines of their type on 
the European continent. 

The fire engines were put aboard 
the “Imperator” when she recently un- 
derwent a test of the strength of her 
watertight bulkheads, in which one of 
the compartments was pumped entirely 
full of water by the fire engines. 


AN INSIDE-OUTSIDE BED IN ANCHORED PILOT HOUSE 


An interesting setting for the inside- 
outside couch-bed idea for bungalows, 
illustrated some months ago in this 
magazine, is shown in the accompany- 


ing illustrations. Recently, I. H- 
Spiers, of North Edgecomb, Maine, 
purchased the hull of an old tug that 
lay stranded on the bank of the Sheep- 
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The Bed is within 
the Room When the 
Revolving Top is 
Swung Down on the 
Outside 

scot River, op- 
his General View 
home; CUt of the Pilot-House 
out the pilot 
house and gal- Top Down on the Outside 
ley, trans- 

planted them to his own grounds and 
set them up as shown. The pilot 
house makes a fine den or study, and 
the galley a cozy bedroom. 

Then he cut out a portion, 6 by 4 
ft., of the back wall of the galley, and 
centered a bed, half in and half out, 
in the opening. Over the bed he sus- 
pended a revolving top, in section a 
quadrant. When this top is revolved 
to the outside position, the bed is 
practically inside the room, and, 
when revolved to the inside position, 
the bed is outdoors. A neighboring 


blacksmith supplied the wheel rim 


out of which the frame of the revolv- 
ing top was mainly constructed, and 
a sheet of galvanized iron was used 
for the covering. Heavy sash weights, 
swung so as to counterbalance the re- 
volving top, whether inside or out- 
side, make the shifting easy. Should 
it start to rain when the bed is out- 
doors, all the occupant has to do is 
to raise his hand and swing the top 
from the inside to the outside, and he 
is within the room. 

The illustration, in which the bed 
is seen inside the room, also shows 
the way in which the lamp is ex- 
tinguished when the occupant of the 

bed has finished reading 
> and is ready to go to 
sleep. A rubber tube, 
is provided so that 
the light may be 
extinguished from 

the bed. 


Lower View 
Shows the Re- 
volving Top 
Swung Down 
on the In- 
side, Leaving 
the Bed in 
the Open Air 
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REVIEW 


QYR British friends across the sea are quite as active and original in their 
methods of getting after the elusive voter, as any Yankee politician. Not 
so long ago one of the closely contested districts was visited by flood which 
turned the streets of several small towns into canals. In 
order that the good work should not suffer, the candidates 
Electioneer- | procured small boats and continued the house-to-house 
ing in canvass in that manner. The scheme has certain advantages, 
Airships one of which is that the speaker can stand by’’—to use the 
nautical term—and the marooned voter, having no easy 
means of escape, must listen to the campaign speech whether 
he likes it or not. 

The latest feat in electioneering is the employment of an aeroplane which 
was used to distribute campaign literature over the suburbs of Edinburgh, in 
the interest of Major Hope, who has no objection to being re-elected. A 
generous advertising of the stunt created general curiosity to get one of the 
speeches from the air and doubtless insured a careful reading. This method 
literally deserves the title of a “‘ whirlwind campaign” such as formerly raged 
in this country. 


"THE Chinaman is a poor soldier: Not that he is lacking in courage, for 
on occasion he cheerfully sells himself as substitute and goes willingly to 
the executioner’s ax in order to provide his parents with the small sum 
necessary to support them through life. The strength of an 
army is in teamwork, and here is where he fails on account 
Chinese of his aversion to being ordered. This is found in his 
Poor domestic and industrial work. A general line of policy or 
Soldiers desired results can be laid down, and he will faithfully work 
in accordance therewith, but he dislikes to be followed up 
through the details of the work with frequent orders. He 
will produce excellent results—but they must be accomplished in his 
own way. Hence the essence of good militarism — prompt and unquestioned 
obedience—comes in direct conflict with his nature, and makes him a poor 
soldier. However, this trait is not entirely wanting in other nationalities, as 
every business man knows to his sorrow, and the difficulty of getting employes 
to do a thing in the prescribed way is one of the constant anxieties. 


A CHICAGO manufacturer had occasion to make a large export shipment. 
There were many boxes filled with heavy goods. The freight item alone 
was alarge one. One of the conditions was that the boxes should be secured 
with bands of strap iron of a certain width. This was the 
first order from a big concern, and had been secured only after 
A great effort. Ifsatisfactory, large future orders were assured. 
Strap-Iron | Everything depended on getting started right. So, extra care 
Story was to be taken in making and finishing the goods, and special 
packing boxes of extra quality and strength were ordered. 
The goods and boxes went to the packing room with careful 
instructions, including the width of the strap iron, which was a quarter of an 
inch wider than had been ordinarily used in domestic shipments. The packing 
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clerks did everything as ordered until they came to the very last item — 
putting on the strap iron. There was none of that size in the house; the 
ordinary straps were more than strong enough; then why bother to send out 
and get the larger size? So the entire shipment went on its way bound with 
the narrow strap iron. 

Three months passed before the firm heard from their shipment, and 
what they heard caused dismay. ‘Goods returned—not shipped as instructed.’ 

In due time the shipment landed back in the shipping room. The boxes 
and contents had endured the long railroad hauls and two voyages without the 
slightest injury. Nothing seemed to be wrong; apparently everything was in 
perfect condition. Months later when letters had passed between two conti- 
nents it appeared the shipment was rejected on account of the narrow strap 
iron. Seems absurd, does it not? Yet, the buyers reasoned, if their instruc- 
tions had not been followed in one detail, doubtless the same was true all the 
way through, and they would not even open the boxes. 

Fidelity in little things makes great accomplishments possible. 


‘THE recent maneuvers of the British army, conducted on a larger scale 

than ever before in times of peace, has brought the bicycle into favorable 
notice, and the probability is that vehicle will be given an important standing. 
With good roads, such as are found throughout England, the 
bicycle has demonstrated its reliability and utility. Some 
3,500 of these cyclists were attached to the cavalry and the 
rapid movement of that large body was surprising to most 
people. It is conceded that the bicycle would be no substitute 
for horses in a battle charge, though the destruction possible 
with two or three thousand motorcycles at full speed would 
certainly cause some confusion, especially if the riders were protected with 
steel shields. The direction of a cycle command would require specially 
trained officers; in fact, the French have had the subject under consideration 
for some time. A combination of motorcycles and bicycles will not unlikely 
be the final outcome, for one motorcycle can tow four or five mounted bicycles 
over ordinarily good and level roads at a speed of 15 to 20 miles an hour. 
For distances of, say, up to 30 miles, a motor-bicycle regiment could be trans- 
ferred to emergency points in far less time than by railway, even assuming 
that the rdilway were convenient for loading and unloading. 


trusted individuals, of obligations forgotten in the mad rush for money, 
it is positively refreshing to flash upon the curtain of 
events even an occasional incident where gratitude stands 
supreme. Really the world is not nearly so bad as repre- 
sented, for it seems to be a perverse element of human 
nature to magnify the wrong and minimize the good. Here 
is a true story which came to me unknown to the principal; 
in fact, I took no chances on asking his permission to print it, 
fearing he might refuse. 

Some years ago a young man with more ambition than money went west 


W ITH our daily press and magazines filled with recitals of shortcomings of 


A Moving- 
Picture 
Story 
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in search of fortune. Through no fault of his he finally found himself far out 
on the plains without friends or money. He was fighting his way across the 
Rocky Mountains, walking by day and catching what free rides he could on 
the night freight trains. At last he found himself at a water tank, miles from 
any habitation, thinly clad, penniless, weak from hunger and exhaustion. Life 
seemed a failure and not worth the battle. 

A freight stopped for water, and the engineer seeing his pitiable condition 
told him to climb into the cab. The dinner pail was brought out and one of 
the two had a hearty meal. At the end of the run the young man was 
awakened and found himself literally over the mountain, in a land of sunshine 
and plenty. With tears of gratitude he told the engineer he would never 
forget him. 

Ten years passed and both fame and fortune had smiled on the chance 
passenger. He had foreseen the possibilities of a vast business, then new, 
but now found in every city and town. He had made inventions and improve- 
ments which contributed largely to its development and success. He was 
worth his millions; his name was known throughout the world wherever moving 
pictures flash. One day in taking a short cut through the park he hurriedly 
passed a most wretched-looking man, ragged and thin, who was sitting on a 
bench with bowed head, a picture of despair. Bankers and capitalists were 
even then waiting to hold an important director’s meeting, and time was 
precious. But something in the unfortunate seemed to specially call for 
sympathy, and retracing his steps he stood before the bench. He spoke to the 
man, who had been a locomotive engineer in Mexico, was doing well, ran over 
a native, had to flee the country; been unable to secure a run on reaching his 
own land and was now at the end of his resources. 

Yes, he proved to be the same engineer and his former passenger “ made 
good.’’ He dressed him and gave him money; he rented a place of amuse- 
ment and set him up with the finest moving-picture establishment in the city, 
where he prospered, and now owns fifteen “movies’’ and is worth a million 
dollars. The story would make a good subject for a film. 

Not every kind act can turn out as profitably as this did, yet every kind 
act brings its own reward in the doing. 


H. H. WINDSOR 
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ELECTRIC DEVICES FOR 
KILLING INSECTS 


Two unusually interesting devices, 
both electrical, for killing flies and 


A Wire Screen 
Extermination 


Electrically Charged for the 
of Flies and Other Insects 


other insects, 
ing the “swat- 
last summer. 


were developed dur- 
the-fly” campaign of 
One of them is a 


screen or weld « consisting of 
a frame wired with fine, elec- 
trically charged wires. It 
may be used in windows or 
doors in place of the ordinary 
wire netting, or in a mod- 
ified form, for the exter- 
mination of insects in or- 
= chards and gardens. It is 
&4 claimed that all insects alight- 
—4 ing upon the wires or attempt- 
ing to fly through, will be 
killed by a shock which is too 
={ slight to harm a child. 
= The other device is a wire- 
wound rod designed to be 
suspended from an or- 
dinary electric-lamp fix- 
ture. Molasses may be 
used to draw the flies, 
which electrocuted 
when they touch the 
wires, and drop into a receptacle. 


SUBMARINE DOWN FOR 
24 HOURS 


A record of 24 hours under water 
has already been made by a submarine 
boat of the Italian navy, in the course 
of experiments to determine how long 
a submarine can stay down. The study 
is to be continued so long as there 
seems to be any possibility with pres- 
ent devices or suggested improvements 
to make the time longer. Some months 
ago one submarine, the “Glauco,” made 
a record of 22 hours. The 24-hour 
record was made by the “Squalo,” at 
Venice. Her crew consisted of 20 men, 
including the commander and a doctor 
who made notes of the effect of the 
submersion on the men. When the 
boat came to the surface, the doctor 
reported all of the crew to be in normal 
physical condition. 


CONCRETE SYSTEM LIKE 
SHEET PILING 


A system of interlocking concrete 
piles that is much the same as sheet 
piling but is said to possess much 
greater strength, has been tested with 
satisfactory results in England. In 
this system reinforced concrete slabs 
are first placed between the locations 
for the circular piles. The slabs have 
overlapping or interlocking lugs which 
form a tongue-and-groove connection 
and are set one above the other, the 
interlocking joints having circular 
holes for the admission of the piles. 
After the slabs have been placed, the 
pile can be passed through these holes 
and driven to a firm bearing, thus an- 
choring the slabs. This system is said 
to be particularly effective for break- 
waters and protective works for canals 
and rivers. 


CAIll of the new buildings in the course 
of construction at the Angel Island, 
California, military post, are being con- 
structed of reinforced concrete, and as 
the entire post is to be rebuilt, it will 
mean that a complete military settle- 
ment of concrete buildings will soon be 
in existence. 
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THE WASTE IN THE COAL 
INDUSTRY 
In taking 500,000,000 tons of coal out 


of the mines in this country during 
1911, no less than 250,000,000 addi- 
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gas during the same period in all the 
cities and towns of the United States 
was also wasted by being turned loose 
into the atmosphere. 

The wastes of carbon in the modern 
economy of this country are almost in- 


Diagram Showing the Coal Losses in the United States Estimated by the 
United States Bureau of Mines 


tional tons were wasted, being left 
underground in such condition that it 
probably will not be recovered in the 
future. A quantity of natural gas 
larger than the total output of artificial 


comprehensible. Very likely one-third 
the bituminous and one-half the an- 
thracite coal are left in the mines; and 
the loss by no means ceases after the 
coal is mined, for probably not more 


TN | | 
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wasted in: production “A 
~ [500,000,000 TONS 
- ee 
“P| 
i | Of coal used 89% of 
| energy is lost, some 
ef this due to ineffi- 
| clent methods that 
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than 11 per cent of the energy in coal 
is being effectively utilized, the re- 
mainder being lost through the inef- 
ficiency of the steam boiler, the steam 
engine, and the electric dynamo. It is 
estimated that the boiler scale in loco- 
motives alone in this country means a 
loss of over 15,000,000 tons of coal an- 


nually. In making coke by the old- 
fashioned process, the waste amounted 
to $40,000,000 in the United States last 
year, and almost inestimable losses of 
valuable substances, such as sulphur, 
arsenic and bismuth, are also taking 
place in the escape of the flue gases 
and in the flue dust. 


SUSPENDED MONORAIL SYSTEM SUGGESTED 
FOR CHICAGO 


The success of the overhead mono- 
rail system in the German cities of 
Elberfeld, Barmen, Vahwinkel, and at 
Loschwitz, near Dresden, Saxony; and 
the fact that after due study and con- 
sideration, Hamburg is at present 
building just such a rapid transporta- 
tion system, has caused J. R. Rauhut, 
a Chicago engineer, to propose this 
system for Chicago’s consideration. 

Photographs of the Elberfeld line, 
plans and specifications of a similar 
line proposed for Berlin, and other data 
appertaining to the overhead monorail 
system were placed before the Chicago 
engineers recently, at the City Club of 
Chicago, where an exhibition and dis- 
cussion on Chicago’s transportation 
problem was in progress. 

The idea is to adapt the overhead or 
suspended monorail system as a com- 
bination elevated and subway system 
for Chicago, the system being operated 
as a subway in what is known as the 
downtown or central district, compris- 
ing an area about 144 miles wide and 
214 miles long. Outside of this area, 
on the north, west and south, the sys- 
tem would be operated as an elevated 
road, like that proposed for Berlin. As 
there would be no tracks on the floors 
of the subway, the space beneath the 
trains could be used for sewer, water 
and gas pipes, electric light, telephone 
and telegraph wires, etc., all of which 
would be accessible at all times, for re- 
pairs or inspection, without any inter- 
ruption of the train service. 

The subway commission of the Chi- 
cago Common Council favor high-level 
tunnels wide enough, in certain dis- 


tricts, for four tracks, ventilated ac- 
cording to the latest New York prac- 
tice, and extending from the center of 
the downtown district about 5 miles 
west, 10 miles south, and to a consid- 
erable distance north, totaling about 
56 miles. They believe, according to 
latest reports, that all public utilities, 
except transportation, should be ex- 
cluded from these tunnels, and would 
make no provision for gas, water, 
sewers, electric power, or telephone 
wires. The financial question involved 
is the subject of more difference of 
opinion than any other. Approxi- 
mately $130,000,000 would be required, 
and some members of the committee 
favor a less extensive system at first, 
which would comprise the line of sub- 
ways in the business area only, fed by 
the elevated and surface lines, which 
would be stopped outside this area. 

As compared with the amount re- 
quired for the committee-proposed sub- 
ways, about $100,000,000, Mr. Rauhut 
states, would build and equip 12 miles 
of double-track suspended monorail 
subways in the business area, and 140 
miles of elevated double-track mono- 
rail running in and out of all parts of 
the outer area. 

The monorail system in the subways 
would, it is claimed, do away almost 
entirely with the shaking of founda- 
tions and buildings, owing to the fact 
that the cars would run suspended 
from only one rail. The second rail 
of the ordinary railway system is in 
itself a source of irregularities in the 
motion of a train through the inequal- 
ity of position and inclination. 
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As far as the —_ .. foundations cost 
elevated - railway but $275,000 per 
portion of the sys- mileto build. 
tem is concerned, Trains consisting 
structure of the 
suspended mono- 
rail can be de- 
signed much 
lighter than for 
the ordinary ele- 
vated road, and 
this lighter con- 
struction and its 
higher position is 
much less obstruc- 
tive to light and 
air than a heavy 
track surface, 
| from 22 to 35 ft. 
wide and nearer 
the level of the 
street. This is ap- 
parent in the il- 
lustration of the 
German monorail 
line. The much 


on this line. 

The cars of the 
aerial monorail 
system are sus- 
pended from a 
single rail by 
means of strong 
hook - shaped 
hangers attached 
to wheels which 
run upon the rail. 
The cars are fully 
protected, under 
all conditions, 
from falling to 
the ground, The 
regulation of dis- 
tances between 
trains is controlled 
by an automatic 
electric-signal 
system, a red 


narrower gang- light, visible to 
way of the con- The Elberfeld Line Running Through a Park the motorman by 
struction needs no at Sonnborn day or night, 
solid boarding, but caneven be formed blocking the line and preventing a train 
of iron-framed glass paving. from leaving any station until after 
It is claimed that the power con- the preceding train has left the next. 
j 


(== 


Diagram Showing Suspended Monorail System Operating 

in Subway. Also Public-Utility Galleries Single-Post Elevated 
Structure tor Sus- 
pended Monoreil 
Trains 


Diagrams 
Copyright, 1912, 
by 
J. R. Rauhut, 

Chicago 


sumption of the suspended monorail 
system is less, by 20 to 30 per cent, 
than that of the ordinary two-rail sys- 
tem of the same capacity. The Bar- erie : 
men-Elberfeld line, with its expensive [: od 
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FRENCH COINS TO HAVE 
HOLE IN CENTER 


After investigations covering a 
period of three years, the French 
government has 
finally come to 
t he conclusion 
that nickel is the 
only _ suitable 
metal for the 
new coins, of 
small denomi- 
nations, which it 
is proposed to 
issue, the 
numerous alum- 
inum bronzes 
first tried having 
been found too 
____| hard and brittle. 

Courtesy L’Illustration As for the de- 
sign of the coins, which will be of 
nearly the same size and in three de- 
nominations, corresponding to 5, 2 and 
1 cents in United States money, several 
are submitted. It is practically assured 
that they will have smooth edges, and 
that the ancient Greek form with round 
perforations in the center will be 
adopted. The issuing of the new coins, 
which are expected to be put into cir- 
culation next year, will mean a saving 
to the government of over $500,000. 


GYROSCOPIC ACTION OF 
ROTARY MOTORS 


Increasing attention is being given 
by aviation engineers in America and 
abroad to the question of how much 
dangerous gyroscopic force is exerted 
by rotary motors on aeroplanes. Two 
years ago, the theory that this force 
was the cause of accidents was being 
urged by Thomas Preston Brooke, of 
Chicago, and was considered in these 
pages. The controversy now is not 
whether the gyroscopic force, undoubt- 
edly created by a rotary engine, really 
affects the flight of an aeroplane, or 
not, but to what degree. A German 
engineer, Von Muffling, has recently 
contended in British aviation papers 
that the gyroscopic force is responsible 


for the breaking up of aeroplane wings 
reported in a number of accidents. M. 
Bouchard Praceig, of the Society of 
Engineers of Paris, this last summer 
made public calculations purposing to 
prove that the gyroscopic force in- 
creased according to the square of the 
speed at which a turn was made by 
an aeroplane. The manufacturers of 
the Gnome rotary motor acknowledge 
that a gyroscopic effect exists, but con- 
tend that experiments which they have 
conducted do not justify the belief that 
the force is strong enough to inter- 
fere with the easy control of an aero- 
plane by the operator. A 50-hp. Gnome 
motor, running at 1,200 revolutions 
per minute, was mounted on a platform 
and the platform turned. The experi- 
ment showed that when the platform 
made turns in 24 and in 12 sec., re- 
spectively, the gyroscopic force was 
balanced by weights of 23.3 and 57.6 
Ib. at a point 39 in. from the axis of 
the motor. In answer to this report, 
the supporters of the theory that this 
force is dangerous, contend that aero- 
plane turns are made much quicker 
than this, and that, consequently, the 
gyroscopic force exerted is very great. 
Mr. Brooke believes that the Quimby 
and the Peck accidents, as well as many 
others, were due to gyroscopic force 
preventing the airmen from making 
the turns and dips they attempted, and 
he points out, in the reports of these 
accidents, notice of a turn to the left, 
just as the trouble began, as demon- 
strating gyroscopic force in an engine 
which revolves clockwise. There are, 
however, many airmen and engineers 
who are declaring that the force is no 
greater and no more dangerous than 
the manufacturers assert. On _ their 
side it is pointed out that Vedrines, 
making sharp turns at more than 100 
miles an hour, had no trouble with this 
force. 


CA new baking powder is being pre- 
pared from maple-sugar “sand,” a 
waste product in the production of 
maple syrup hitherto thrown away as 
valueless. 
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By GEORGE FITCH 


HOSE mere onlookers who have 
imagined that the semidivine 
sport of motorboating ends when the 
snow piles up and the water becomes 
hard on top have another guess coming. 
Fascinating as the game is in sum- 
mer it is even more absorbing in win- 
ter. In fact it is hard to tell whether 
motorboating is primarily a summer or 
a winter sport. It is a better and more 
exciting diversion in summer, but it is 
only after December that the true 
crank can begin really to live with his 
boat and to carry her with him through 
all his waking hours. 

This adaptability—I might say am- 
phibiousness—of the motorboat is one 
of its greatest virtues. An automobile 
is a delight in dry weather on land. 
But in a rainstorm or a river it is a 
poor dead thing. An aeroplane in the 
sky is an inspiration, but an aeroplane 
in a truck garden is of interest only to 
the machmist or the coroner. But the 
motorbeat,. originally designed to in- 
habit the water, is just as enjoyable, 
and even more at home in a_ backyard 
er a barn, and can hold the love of its 
owner and absorb his spare moments 
as thoroughly when it is on wheels as 
when it is floating in a clear deep chan- 
nel with full gasoline tank and the en- 
gine in the best of humors. 

“Hauling-out time” in the fall is a 
season of regret only to the casual navi- 
gator who pays a dock tender to keep 
his boat in condition, and who arms 
himself with a basket of lunch instead 
of a hip-pocketful of tools when he sets 
out for a run. The lunch-basket skip- 
per runs the rivers until late in Sep- 
tember and then says good-bye to his 
boat and leaves orders with the dray- 
man to haul her out and store her. 
The streets of a river town are con- 


= 


gested with motorboats in the early 
fall. They poke along painfully on 
wheels, colliding with telephone poles, 
going aground on curbs, capsizing on 
crowded corners, and exhibiting all of 
their natural tendencies in a public and 
shameless fashion. By November 
most of them are safely housed for the 
winter, and their owners have taken up 
pool or bowling or German in 25 les- 
sons, and have forgotten all about 
them. 

But the real, all-year-round boats 
still remain in the water. It is as hard 
for the chronic gasoline inhaler to get 
his boat out of the river as it is for a 
small boy to extract himself from the 
same river on a July day and dress for 
dinner. The motorboat slave takes a 
last ride late in November, and then 
another last ride; and then as the De- 
cember wind whips down with a flurry 
of snow, and the chilled water grows 
dark and forbidding, he puts on two 
sweaters and mittens, starts his engine 
with a mighty effort and makes one 
final, positively farewell appearance— 
after which he chops his boat out of 
the thin ice the next morning, loads her 
onto wheels and steers her gleefully up 
the street to his backyard to begin the 
winter season. 

The backyard tells the story again. 
There are boat owners who are content 
to store their boats in regular ware- 
houses and to turn over the job of 
painting and renovating them to a pro- 
fessional, Others haul their boats out 
on the bank, cover them with canvas, 
and buy new carburetors, coils and 
brass parts in the spring when the river - 
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thieves have gotten through their work. 
Still others hunt a rapid place in 
the river which will not freeze and - 
leave their faithful servants 
moored dismally in the open. 
But the real crank doesn’t 
leave his boat at all when win- 
ter comes. He takes her with 
him. If he has a good barn, Y 
he knocks owt an end and — 
wedges the craft inside, even 
if he has to sell the horse to 
make room. If he hasn’t a gag 
barn, he builds up a block (} 
foundation and puts the boat 
in the backyard where he can “winter 


steal out of an evening with a Bappiy ¢ 


or 
lantern and commune with her the en- </ 


thusiast. 


through the medium of a saw, Even more XA) | 


a wrench and a paintbrush, [| happily for 


his wife, who 
have even known the proprie- can sit with him 
as he works, thus 
sharing him with the boat” 


tor of a cabin cruiser to run a 
pipe from his furnace room into 
his boat and put in a steam coil so 
that he could work on her with perfect 
comfort all winter. 

There is no such thing as a perfect 
boat for the crank. He runs his craft 
in the summer only to discover what 
ought to be done to her in the winter. 
You can detect the casual motorboatist 
in summer by the content and pleas- 
ure with which he runs an engine 
which limps, stutters, backfires and 
swoons away on the least provocation. 
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we On the other hand you 
ee ty can tell the crank by the 
dissatisfaction and 

‘ annoyance with 
which he runs 

an engine which 
purrs like a sew- 
ing machine, and 
by his habit of 
stopping in mid- 
stream with 
everything in 
seemingly perfect 
condition, and dis- 
secting the carbu- 
retor in an effort 
i) to get four more 
turns per minute 
out of pro- 
peller. In like 
manner the dilet- 
tant hauls out a 
decrepit and sul- 
len boat in the fall and stores her away 
perfectly satisfied, while the enthusiast 
hauls his perfect craft home and im- 
mediately makes preparations to take 
down the engine, repack the bearings, 
rewind the coils, try four new carburet- 
ors, change the shaft angle, put ball 
bearings in the thrust block, relocate 
the gasoline tank, improve the oiling 
system, put speed paint on the bottom, 
experiment with the timing mechan- 
ism, install a patent bailer, and wal- 
low, generally, in mechan- 


ical pleasures. 

Thus the winter passes 
happily for the enthusi- 
ast, and even more hap- 
pily for his wife who can 
steal out into the barn 
and sit with him while he 
works, thus sharing him 
with the boat. Winter is 
a great relief for the mo- 
torboat widows. They 
get acquainted with their 
husbands again, and in 
their gentle ways try to 
woo them away from their 
mad infatuations—though 
when a man is in his 


“I have lingered an hour to listen to boat owners racing them in 


January around a steam radiator.” 


grease cups woman has 
little influence over him. 
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When the crank isn’t busy rebuild- 
ing his boat during the winter, he is 
racing it with some 
other crank. Most of 
the racing is done in 
the winter as a mat- 
ter of fact. It is the 
ideal season for speed. 
After December eight- 
mile-an-hour boats 
begin to develop tre- 
mendous horsepower 
and to run all day at 
twelve miles an hour 
with only two small 
cylinders—while 12- 
mile boats become de- 
monlike in their vio- 
lence and tear across 
the map at unheard-of 
speeds. I would not 
go four feet in sum- 
mer to witness a race 
between two fat- 
waisted, snub-nosed 
boats carrying eight 
horsepower apiece— 
spavined horses at 
that. It is about as exciting a sight 
as a race between an ice house and a 
whistling post. But many a time I 
have lingered for an hour to listen to 
the owners of these same boats racing 
them in January around a steam radi- 
ator in a downtown office. It is one of 
the most thrilling forms of sport and 
at times is positively dangerous if 
either of the owners is quick-tempered. 

But I began this article in the inter- 
ests of the casual devotee, and I have 
almost entirely ignored him. The wild- 
eyed fan needs no advice or sugges- 
tions. ‘He is sufficient to himself. It is 
the gentle skipper who loves but fears 
his engine, and who deprives himself of 
all aquatic bliss during the winter, 
who has my sympathy, and for whom I 
wish to write a few lines of advice re- 
garding the storing and wintering of 
motorboats. 

In the first place, do not haul your 
boat out when the first cold day comes. 
You will miss all the glories of Octo- 
ber and the clear, crisp delights of a 
perfect November day when the woods 


“Run your boat until the first of October. 
Then pour hot water on your carburetor 
and run until you break down.” 
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on either side of the river are master- 
pieces in yellows and reds. Run your 
boat until the first of 
October. Then put in 
a spirit lamp and a 
teakettle, pour hot 
water on your carbu- 
retor when your en- 
gine declines to start, 
and run until you 
break down. A per- 
manently disabled 
boat is the only kind 
which should be 
hauled out before the 
ice comes. With ordi- 
nary amateur luck 
you should be able to 
run until some time in 
November, 

When your engine 
has given its final 
croak and must be 
thoroughly over- 
hauled before it will 
run again, haul the 
boat up to the dock 
and take the thing 
apart yourself. This is a glorious op- 
portunity for you. No amateur should 
take his engine apart during the sea- 
son. It is a waste of time, and, gener- 
ally, a waste of 
parts, But along in 
November when 
you have had your 
fill for the year, 
and are not go- 
ing to run 
again until 


“In Novem- ~ 
Ber . 
unscrew 4 
every- , 
thing 
that will 
unscrew, 
and when 
you have 
finished, your 
neat and compact 
little engine will 
fill a large drygoods box.” 


\ 


spring anyway, get a large box and an 
assortment of wrenches, and put in a 
couple of enjoyable days reducing your 


\G 
= 
i 
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engine to fragments. Throw away cau- 
tion and abandon yourself to pleasure. 
Unjoint the water connections, dis- 
sect out the crankshaft, extract the 
spark plugs, amputate the flywheel, 
desiccate the carburetor, sever the 
shaft at the coupling, disembowel the 
cylinders, and yank the crankcase from 
its bed. Unscrew everything that 
will unscrew, 
without fear or 
favor, only re- 
membering to put 
all the fragments 
you produce in 
the large box. 
When you have 
finished, your en- 
gine, which was 
formerly a_ neat 
and compact lit- 
tle affair, will fill 
a large drygoods 
box, and it would 
take you four 
months and seven 
days, at the least, 
to get the thing 
together again. 
But that is the 
least of your wor- 
ries. In the winter, take the box down 
to an expert and have him repair the 
engine. He would take it all apart 
anyway, at 80 cents an hour, and you 
will have saved a large sum of money 
and gotten a lot of amusement by do- 
ing it for him, 

When you have finished your orgy 
with the engine, borrow a compass, 
hire a competent drayman, and navi- 
gate your boat into your backyard. In 
the spring, get a gallon of paint, an 
acre of sandpaper, and a suit of over- 
alls and jumpers, and get to work. Go 
over the entire hull, inch by inch, re- 
moving the old paint with the sand- 
paper, and then removing the sand- 
paper from your eyes as you writhe 
around on your back beneath the keel. 
Reduce the surface to a smooth and pol- 
ished state, and.then paint. As you 
paint, and your neighbors lean over the 
fence and ask the timid sort of ques- 


tions which the landlubber usually 


asks of the seafaring gentleman, you 
will begin to feel competence and ex- 
perience swelling within you. The 
more you paint and the more ques- 
tions you answer, the more seadoggy 
you will become—until by the time 
the hull is ready for the water, you 
will be entirely mistrustful of the ex- 
pert who is enriching himself on your 
engine, and you 
will go down to 
his shop and work 
with him, getting 
in the way of 
three men at once, 
and stuffing your- 
self with engine 
lore and mechani- 
cal enthusiasm. 
When you have 
launched your 
boat, you will do 
wuien it as its master, 


yourneigh- and you will jerk 
bors ask 

questionsthe Over the fly wheel 
landlubber 


usually asks With the  impa- 
a seafaring tient air of a man 


gentleman, 


...themore Who knew fly- 


d 
waa wheels when they 
were no_ bigger 


than buttons, and 
who doesn’t intend to take any sass 
from them. 

A great many motorboat owners en- 
joy themselves in an unbusinesslike 
fashion, and rely simply on memory to 
preserve their experiences for them. 
This is a great waste of good pleasure. 
Every boat ewner should keep a log 
in which he should set down the details 
of every trip, including speed, cost, ac- 
cidents, incidents and conversation. 
This log can be transcribed in the win- 
ter to a record book well illustrated 
with kodak pictures and postal cards, 
and the book will be a permanent mem- 
ory of joys and troubles which will 
serve to make the winter endurable 
even after you have become the most 
unreasonable crank. I have just been 
completing my book for the year to 
date, and turning over the leaves at 
random, I find the following entries: 

May 28. Launched boat, foot of Green 
Street. Waterline correct. This sticks 


\ 
he 
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Wright for a dinner. He bet I would 
have to slant the river up forty feet to 
make my waterline consistent. Started 
engine in half an hour. Pump didn’t 
work. Discovered fact by putting hand 
on the cylinder. Will be able to use 
hand again in a week or two. Dis- 
sected pump. Men who would invent 
pump like ours should be made to eat 
it. Got to dock at 7 p. m. Distance 
one mile. Time, 2 hr. 30 min. Seven 
fellows offered to tow us, but we are 
not running a barge. 

June 7. Mossville and return in 
evening. Pilot, Doc. Wright. Engineer, 
myself, Four passengers. Warm and 
rough. Coils quit and let us wallow 
ten minutes. Would like to interview 
varlet who invented coils. Raced four 
miles with Allen’s “Pup” on way home 
and gained 150 ft. on her. Allen says 
he was running on one cylinder. Asked 
him if he used the other to keep his 
smoking tobacco in. Made him mad 
and he promised to get us in the Henry 
race. Small chance. 

June 11. Went without breakfast 
and ran all the way to the dock in or- 
der to leave for Hennepin by 8 a. m. 
Wright and Green were 5 minutes late. 
Made remarks about it. Got away at 
1 p. m., owing to balky setscrew. Man 
who invented setscrew is a curse to 
humanity. Doc. Wright, engineer. 
Myself, pilot. Green, cook, porter, 
electrician, carpenter and deck hand. 
Weather hot, water smooth, gasoline 
poor, engine peevish. Stopped at 
Spring Bay and let Green take it apart. 
Never again. He wanted to take it to 


bed with him. Andrews came by with 
the “Stuttering Sue” and wanted to 
Told him the “Bess” couldn’t 
Says he will meet us in 
Made Henry at & 
Woke up 


tow us. 
tow a wake. 
the Henry race. 


p. m., Hennepin 10:30. 
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whole town hammering on hotel door. 
Distance 48 miles, time 9 hr. 30 min. 
Gasoline, 12 gallons; oil, 1 quart. 
Sandwiches, 78. 

June 12. Cold and rainy. Green and 
Wright couldn't start engine. Let 
them try half an hour, then slipped 
toothpick out from under vibrator 
when they weren't looking, and she 
went, first pop. Started up Hennepin 
Canal 9 a.m. At 11 o'clock overtook 
Bill Long in the “Gloomy Gus,” 
broken down. Took him in_ tow. 
Proud moment. Have been laying for 
Bill for two years. Batteries no good, 
but Green got in Bill’s boat and stole 
his while pretending to fix engine. 
Asked Bill why he didn’t go to sea in 
a piano box. He got mad. Says he 
will meet us in Henry race. Got in at 
midnight. Fine little boat. Great trip. 
One long round of pleasure. 

June 19. Started for Chillicothe 4 
p. m. Doc, pilot. Myself, engineer. 
Nine passengers. Dark day. Water 
rough. Wheel dropped off two miles 
above bridge. Would have drifted 
home but passengers got agitated. 
Barnes came along and insisted on tow- 
ing us home, Was very offensive. 
Asked us how it felt to travel so fast. 
Told him to wait until the Henry race, 
if he had nerve enough to go into it, 
and we would puff blue smoke in his 
face for 35 miles. He is the limit for 
conceit. 

. These are but a few sample entries, 
and as I read them over along with the 
rest, I live again the happy days of the 
summer, and pine energetically for 
spring. Neglect everything else, if 
necessary, but don’t neglect your log. 
A dozen pages of a good profuse log 
read on a January morning will make 
you shovel snow for a week with a 
happy whistle. 


= 
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AEROPLANE PHOTOGRAPHED 
BY ITS OWN CAMERA 
An unusually interesting aerial pho- 


tograph, reproduced by courtesy of 
L’Illustration, Paris, is here shown. It 


HARBOR PLANS INCLUDE 
MOTORBOAT PIERS 


So great has become the importance 
of the motorboat as an agency of trans- 
portation on the Pacific Coast that it is 

now proposed in one 


city of the northwest 
to revise its harbor 
plans with the idea of 
providing motorboat 
landings and_ termi- 
nals on a large scale. 

In Oregon and 
Washington as well 
as in San Francisco, 
boats propelled by 
internal - combustion 
engines are used in 
almost all classes 
of harbor work. In 
many of these places 
they are excluding the 
steam-driven vessels 
from towboat and 
other duties. 

The authorities at 
Astoria, Oregon, have 
been among the first 
to recognize the ne- 
cessity of providing 
special facilities for 
the docking of these 
vessels, Astoria is the 
home of an immense 
fleet of motorboats, 
and when plans were 
recently prepared for 


Photograph of an Aeroplane in Full Flight Taken by a Camera Attached 


to One of the Wings 


is a photograph taken at a height of 
975 ft. above Breteuil, near Amiens, 
with a camera attached at the right 
front corner of the upper sustaining 
surface of a Zodiac biplane. It is 
claimed to be the first photograph of 
an aeroplane in full flight taken by a 
camera so attached, 


CThe high cost of living does not seem 
to have included salt, as that com- 
modity recently sold at the lowest price 
it ever obtained in the wholesale 
market—21.7 cents per barrel. 


a comprehensive sys- 
tem of harbor devel- 
opment, which will 
include the diking of some 12,000 
acres of land, the improvement of this 
plot with docks, etc., for motorboats 
was included. One of the features of 
the motorboat terminals provided in 
the Astoria plan is the construction of 
a large pier where supplies of fuel, oil 
and gasoline will be kept in large 
quantities. This pier will be so ar- 
ranged that it will be a convenient dis- 
tance from all of the various slips to 
be constructed. It is understood that 
similar plans are being made for other 
cities in the northwest. . 


| 
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During the recent annual féte given 
by the students at the military school 
at St. Cyr, France, many unusual 
events were carried out,among which 
one of the most interesting was the 


HORSES JUMP FIERY 
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@ HURDLES 


A French Army Cadet Jumping His Horse 
over a Burning Fence 


jumping of horses over fences of fire. 
The illustration shows one of the 
mounted cadets going over one of the 
burning hurdles, the horse fearing the 
fire no more than its rider. 


ELECTRIC HEAT IN 


Heating a house by electricity is 
economical only in times of the year 
when but a small amount of heat is 
required continuously, or as an aux- 
iliary to the regular heating apparatus 
when a little extra heat is needed, ac- 
cording to experiments conducted in 
Connecticut by an electric-light com- 
pany. 

The house in which the experiment 
was conducted was a 13-room frame 
building of modern construction, and 
located on a more or less unprotected 
hillside. The regular heating system 


FALL AND SPRING 


in the house is of the hot-water type, 
and the electrical heating units were 
installed in the bottom circulating pipe 
of the radiator. These units were ar- 
ranged for two “heats,” of which the 
high heat required 7,300 watts and the 
low heat 1,800 watts. These values 
were equivalent to approximately 21 
watts and 5.2 watts, respectively, per 
square foot of radiating surface. 


Switches were provided at all the radi- 
ators, so that the heat could be turned 
off and on as needed. 

Throughout the test, the power was 


|_| 


668 


continuously applied during the night 
at the high or low heat, according to 
the weather, and either operated on 
the low heat, or shut off entirely dur- 
ing the day. By operating the heat- 
ing system in this way, the house was 
warm in the morning, and the exces- 
sive waste of heat that usually accom- 
panies the starting up of a coal furnace 
was avoided. The fire in the furnace 
was allowed to go out about the mid- 
dle of April, and was not relighted. 
The experiments showed that, with 
an outside temperature of 50 deg. F., 
or higher, this method of heating by 
electricity may be substituted for a 
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coal-burning equipment, with a saving 
in money and care, and that it is a 
great convenience in localities where 
central-station companies are ready to 
give the customers a low rate for this 
particular kind of load. The method 
has also the decided advantage that it 
is available at all times, and may be 
put into service without any prepara- 
tion, which is invaluable in localities 
subject to sudden changes in tempera- 
ture. It may be used in combination 
with the ordinary heating plant dur- 
ing severe weather, and, as a result, 
the heating plant need not be worked 
above its normal efficiency. 


ELECTRIC SCREW-JACK LOCOMOTIVE HOISTS 


In the locomotive shops at Boone, 
Iowa, is installed a locomotive hoist 
which has many new and inter- 
esting features. It consists of two 
stationary and two movable screw 
jacks located in pairs on op- 
posite sides of the track 
on which the _ loco- 
motive is run into 
position for lift- 
ing, The sta- 


tionary jacks are 
bolted to the concrete 
foundations, the 
movable jacks are mounted 
on four-wheeled trucks 


girder extends from each jack to its 
mate across the track, and these are 
placed in 
position un- 
der the tail 
bar and buf- 
fer beams of 
the locomo- 
tive. 

An elec- 
tric motor 
operates the 
hoisting 
mechan- 
ism applied 


Lecomotive 
i Lifted by 
Powerful 
Electrically 
Operated 
Screw Jacks 


operating on independent 


tracks, beneath the locomotive shop 
floor, A removable structural steel 


to each hoist independently && in any 
combination desired, 


| 
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Under many conditions, this new 
type of locomotive hoist may displace 
the expensive overhead traveling 
crane and greatly reduce the cost of 
building construction, as, with its use, 
it will not be necessary to provide 
strength for the traveling crane. 


COMPULSORY INSURANCE OF 
FOOTBALL PLAYERS 


Notice has been sent to the chairman 
oi the Scottish Football Association by 
the National Insurance Commission of 
the United Kingdom to the effect that 
football playing comes under the cate- 
gory of manual labor, and that football 
players must be insured, whatever their 
wages may be. It has been legally de- 
cided in England that a football player 
is a workman. 


COMBINED SERVING TABLE 
AND CABINET 


A combination silver cabinet and 
serving table, mounted on casters so 
that it can be moved about easily, has 
been placed on the market as an aid 
to perfect table service. The row of 


drawers down the center provide room 
knives, 


for the various forks and 


An Artistic Combination 
Serving Table and 
Silver Cabinet 


spoons, The glass-covered portion 
of the top serves to protect the wood 
from injury by hot dishes. 
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LIFE PRESERVER BECOMES 
CHAIR OR BED 


Lives may be saved by the use of 
the chair shown in the accompanying 
illustration. The inventor, an Eng- 
lishman, designed it 
primarily for use 
on boats, though 
it is adaptable to 
other purposes 
as well. In 
case of disas- 
ter a person 
may safe- 
ly plunge 


Novel Chair Which 
may be Used Variously 
as Life Preserver, Wash- 
stand or Mattress 


overboard with one of these chairs, as 
its buoyancy is sufficient to keep him 
afloat until help arrives. It is also a 
comfortable chair for ordinary use in 
the cabin. The inventor further points 
out that by turning the frame upside 
down the chair may be converted into 
a washstand. By removing the padded 
canvas from the frame and laying it 
on the floor, first rolling one end for a 
pillow, a fair substitute for a mattress 
‘may be obtained, 


UNUSUAL CALL FOR 
FIRE APPARATUS 


A locomotive, drawing a freight train 
in Lowell, Mass., ran short of water and 
became stalled. It was impossible to 
fill the boilers again before they cooled, 
and, moreover, they were in danger of 
being burnt out if the fire were not 
extinguished, The Lowell fire depart- 
ment was appealed to by telephone, one 
of the hose carts responded as if to a 
real fire, and the fire under the boilers 
was extinguished in a few minutes. 
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GIANT SCREWS FOR 
FISH PRESS 


Two unusual steel castings, both as 
to size and nature, were recently 
turned out by a machine company. in 
the east. The castings are two screws 
to be used in a machine for pressing 
oil from fish. They are each 19% ft. 
long, and the thread upon them is 2914 


layer is scraped off by a knife. The 
process is said to be considerably 
cheaper than that of mechanical grind- 
ing, and without its dangers. The 
only drawback admitted is that the 
white powder readily absorbs moisture, 
and, therefore, must be kept in water- 
proof packages, 


THICKER SKINS PROPOSED 


in, wide at the large 
end and 20 in. at the 
small end. Each 
screw has a 6-in. core 
running through its 
entire length. 


WHITE GUNPOW- 
DER INVENTED 
IN GERMANY 


A German inventor, 
seeking a powder of 
higher explosive pow- 
er than the com- 
mon black powder, 
has produced what, 
because of its color, 
he calls “white pow- 
der.” This powder is 
claimed to be much 
superior to the black, 
its higher efficiency de- 
pending upon the fact 
that its ingredients 
are prepared by a 
chemical - mechanical 
process instead of be- 
ing ground in mills. 
As a result, each indi- 
vidual particle is im- 


FOR BIG SHIPS 


Increased tonnage 
and speed without cor- 
responding increase 


of shell strength in- 
creases the vulnerabil- 
ity of a ship in col- 
lision, is the conten- 
tion of Sir Bradford 
Leslie, in a letter to 
the London Times. 
This, he says, is the 
most important part 
of the lesson of the 
“Titanic” disaster that 
should be known and 
understood, conflicting 
as it does with the 
preconceived idea of 
the unsinkability of 
large ships. It is in 
evidence, writes Sir 
Bradford, that the 
skin plating of the 
“Titanic” was 1 in, 
thick, While suffi- 
cient to sustain maxi- 
mum strains due to 
ordinary causes, he 
declares it is inade- 


measurably smaller 
than those of any 
ground powder, and 
the explosion takes place much more 
rapidly, and is much more complete. 

The chief ingredient of the white 
powder is the cheap sodium saltpeter 
and certain other organic chemicals 
containing sulphur and carbon. These 
are all dissolved together in water, the 
solution being rapidly evaporated on 
revolving steam-heated drums, on the 
surface of which the solids settle in a 
very thin and homogeneous layer, This 


These Cast-Steel Screws, 1994 Ft. Long and 
Weighing 7,590 Lb., are Used 
in a Fish-Oil Press 


quate to afford reason- 
able security against 
penetration, rending, 
or buckling in cases of collision of 
40,000 or 50,000-ton ships with ice- 
bergs, derelicts or other vessels. As 
compared with a smaller ship, the 
writer declares the thickness of the 
“Titanic” plating should have been 4 
in, instead of 1 in., adding: “The dan- 
ger lies in the mass of the ship; sub- 
division by bulkheads will not prevent 
a 50,000-ton ship with 1-in. plating _— 
being cut in two.” 
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ANVIL BLOCK USED BY McCORMICK 


Original Reaper, 


Parts of Which 2 
were Made on 
the Granite Anvil 
One of the most Ss shaped upon it the 


valued possessions of 
the McCormicks’ is the 
solid old stone boulder 
shown in the accom- 
panying illustration. 
It is the primitive an- 
vil used by Cyrus H. 
McCormick, and on 
it he fashioned the 


two plows invented 
by him in 1830, The 
first practical reaping 
machine ever made 
was built by him in 
1831. McCormick 
moved to Chicago 
in 1847, where he 
built extensive 


ironwork of the first ' ' works and began 
reaper. It 1S quite The Anvil Block on Which Cyrus H. McCormick m anu factur- 
probable that he also Fashioned the First Practical Reaper ing reapers. 


SCREW -PROPELLED SWIMMING APPARATUS 


A swimming apparatus’ with 
which the inventor has succeeded in 
attaining 16 miles an hour has 
created much interest lately at one 
of the waterways near Paris. It 
consists of a plank, 
about 6 ft. long, with 
metal floats attached 
at each end, and a 
screw propeller of the type used on 
motorboats mounted at the rear end. 
The propeller is driven by means of 
pedals. 


The Inventor and His Apparatus 
Ready to Enter the Water 


- nat 4 Gliding through the Water at a Fair 


Rate of Speed 
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WIRELESS SAFETY DEVICE 
FOR TRAINS 


The engineers of the Canadian Pa- 
cific Railroad have just tested, at 
Toronto, a wireless device for the pre- 
vention of railroad collisions, for 
which the inventor, Mr, F. W. Pren- 
tice, claims such absolute reliability 
that an engineer could drop dead in 
his cab, with the throttle wide open, 


other, is disregarded, the air brakes 
are automatically applied after a lapse 
of 10 seconds and the train thus 
brought to a stop. On the other hand, 
the engineer can, by pressing a button, 
prevent the automatic setting of air 
brakes and proceed at a predetermined 
reduced speed, governed by another 
mechanism, until the train has ap- 
proached near enough to ascertain the 
nature of the danger or a safety signal 
has been received, 

In the various tests to which this 
signaling system has been subjected, 


Cut-Away Sketch 
of a Locomotive 
Showing Arrangement 
of Wireless Antenna 


and the moment a danger point was 
reached the wireless control would 
stop the train within 35 car lengths. 
The device is a block system, the 
blocks varying from 1,500 to 16,000 ft. 
in length. The rails of each block are 
insulated from those of connecting 
blocks so that each forms a separate 
circuit, a current of light voltage being 
sent through them. Between the rails, 
and insulated with wood for physical 


protection, is a wire connected with a 


generator which furnishes a wave of 
high efficiency. This wave jumps 14 
in. above the wire for the length of the 
block, so that an antenna, or aerial, 
suspended beneath the engine 14 in. 
from the roadbed, catches the wave, 
and flashes a green light in the engine 
cab. If a train is on the block ahead, 
if there is a broken rail, a landslide or 
any other obstruction, the rail circuit 
is broken and the generator ceases to 
send out its waves, the green light in 
the engine behind changes to red, thus 
apprising the engineer of danger. If 
this danger signal, for some reason or 


Wire Laid Between the Rails along Which Electrical 
Impulses are Carried to and from the Moving Train 


it has been found to work successfully 
in the different circumstances, which 
up to this time it has encountered. 


MOTION PICTURES FOR 
MEAT EXAMINATION 


The food inspectors in the slaughter- 
ing houses of Berlin have been using 
the motion-picture camera for some 
time as an important mechanism fer 
meat inspection. Motion pictures are 
taken of the meat to be examined and 
are then projected on a screen. If the 
meat is unsanitary, moving micro-or- 
ganisms show on the projected image. 


CA statistician has calculated that dur- 
ing the last 12 months there were 
22,000,000,000 telephone calls sounded 
in the world, of which number the 
people of the United States used 
14,500,000,000. 
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Caught by the 
Incoming Tide: A Unique 
Horse-Car Line in Germany 
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A HORSE-CAR LINE IN THE OCEAN 


A horse-car line apparently running 
on the water of the North Sea is one 
of the unique sights of Langeoog, Ger- 
many. People arriving at Langeoog 
by boat can land only at ebb tide, and 
the railway was built to take them to 


the real shore. Very often the incom- 
ing tide catches up with and gets 
ahead of the horse-drawn cars before 
the shore is reached, and the sight 
presented is then as shown in the 
accompanying illustration, 


JAPANESE PILE DRIVER 
OPERATED BY WOMEN 


The_ pile driver of old Japan is a 
crude but effective implement always 
operated by women under direction of 
one man. Each woman pulls on a sep- 
arate rope attached to one of the main 
cables, of which there are usually 
four. As many as 15 or 20 women are 
used to work one pile driver. The pile 
drivers are used for tamping ground 
for foundations as well as for driving 
piles. 


(Scientific management has now en- 
tered the kitchen, a mathematically 
inclined housewife having discovered 
it required three quarters of an hour 
to wash 80 dishes, whereupon she cut 
out unnecessary motions and reduced 
the time to half an hour. 


A Woman-Operated Pile Driver in Japan 


J 


674 POPULAR MECHANICS 


Musical 
Bells 
on Auto- 
mobile 
Showing 
Mounting of 
the Chest of 
Bells in Rear 
of Auto; the Keyboard; 
the Arrangement of 

the Bells in the Chest, and, in 
the Center, One of the Bell Units 


BELL CHIMES FOR MOTOR- 
CAR MUSIC 


The latest idea in musical novelties 
is the invention of a Chicago man, who 
has recently perfected a contrivance of 
electrically operated musical bells that 
can be carried on an automobile, thus 
making it possible to play tunes while 
touring through the country. The ma- 
chine consists of a set of 32 bells, tuned 
so as to form two and one-half octaves 
of the musical scale. The bells are 
compactly arranged in a rectangular 
box, 20 by 30 by 20 in., which is carried 
on the rear of the motor car, and, when 
covered, has much the appearance of 
an ordinary automobile trunk. The ap- 
paratus is operated by means ofa series 
of brass contact keys arranged like the 
keyboard of a piano. This contact 
board may be moved about the car and 
played from any seat. The bells are 
controlled by small electromagnets and 
three dry cells serve to operate the 
whole system. 


STAMP-AFFIXING AND CANCEL- 
ING MACHINE 


An automatic stamp-affixing and 
canceling machine which is said to be 
a marvel of mechanical accuracy has 
been installed for some time in the 
post office at Berlin, Germany. It 
handles all kinds of mail matter, in- 
cluding letters, post cards, newspapers 
and other printed matter; stamping, 
canceling and counting each individual 
piece of mail, thus furnishing a means 
of checking the amount of cash receipts 
with the number of stamps of various 
denominations placed in the machine. 

The machine is used for handling 
the mass of mail received from large 
concerns. All the clerk has to do is to 
run this mass of mail through the ma- 
chine, and charge or collect the post- 
age in accordance with the count of 
the machine. 

Such a machine is also adapted to be 
used in the offices of large mercantile 
houses. 


NEW TRANSPORT SHIP FOR SUBMARINES 


The transport ship built in France 


for a German submarine-building con- 
cern for use in conveying submarines 


ordered by foreign governments to dis- 
tant ports has several interesting fea- 
tures. An opening in the bow of the 
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The Submarine Pransport 
Ship “Kanguroo”' Showing 
Bow Opening, through 
Which Submarines may 
Enter When the Vessel is 
Submerged ‘to the Dark 
Portion of Her Hull. A 
Submarine About to Enter 


Left-Hand View — The 
Submarine Basin When 
theVesselisWnsubmerged 


Right-Hand View — Haul- 
ing a Submarine into the 
Basin, W hich is Filledwith 
Water by Partially Sub- 
merging the “Kanguroo” 


vessel, which is called the “Kanguroo” 
because it carries the little under-water 
fighters somewhat as this animal car- 
ries #ts young, allows of theingfess and 
egress of a submarine when she is*sub- 
merged to the beginning of the dark- 
colored portion of her hull. Three sets 


of derricks are fitted to the steel 
bridges which span the submarine 
basin of the “Kanguroo,” which can 
be converted into a floating drydock 
in a very short space of time. The bow 
opening, of course, is closed when the 
vessel is on an ocean voyage. 
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THREE OLD DIMINUTIVE 
BROOKLYN CHURCHES 


Brooklyn, the “city of churches,” has 
three exceptionally small houses of 
worship, located within a half mile of 
each other, which arouse considerable 
interest because of their diminutive 


The Apostolic Church has a Seating 
Capacity of about Fifty 
size. The Apostolic 
church, located in Put- 
nam Avenue, is but 25 ft. 
square, and has a seat- 
ing capacity of about, 
50 persons, while the 
Primitive Methodist 
church in  Glasson 
Avenue has a seating 
capacity of 80 per- 


sons The third An African Methodist 
J ‘ . Church Having a 
church illustrated is Congregation of Only 


an African Methodist "tees Members 
church having a congregation of only 
19 members. 


THE COMMERCIAL USES OF 
TANTALUM 


Outside of the laboratory the rare 
nonmetallic element known as _ tan- 
talum was scarcely known until a 
few years ago when it first found a 
commercial use in incandescent lamps. 
It gained its name because of the “tan- 
talizing” difficulties the chemists had 
to overcome in producing it in a pure 


state from the minerals in which it oc- 
curs. With the advent of electrical 
reduction processes, however, its pro- 
duction became easy and it is now 
used for a great variety of purposes, 
at least in Germany. 

Because of its great resistance 
against corrosion by other chemicals, 
and because it can be drawn into fine 
wires and thin sheets, tantalum is now 
largely used for certain dental and 
surgical instruments. Writing pens of 
exceptional durability are also made of 
tantalum. These pens are as elastic 
as steel pens, and, even if left standing 
in the ink for several weeks, show no 

trace of corrosion. For this reason 
tantalum pens are supplanting the 
more expensive gold pens for foun- 
tain pens. 


@During the excavation work 
for the railway tunnel under 
Paris the subsoil has been 
found to contain a number 
of unexpected minerals, 
P such as silver, native sul- 
phur, etc. Samples of 
these minerals have been 
distributed among the 
technical schools under 


Primitive Methodist Church Seating a 
Congregation of Eighty 


such curious labels as “silver-bearing 
sand from Boulevard Montmartre,” 
‘sulphur from Rue Richelieu,” and the 
like, 
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LEAD-POISONING CASES AT 
BROOKLYN NAVY YARD 


A large number of cases of lead 
poisoning, one an aggravated case with 
paralysis, were reported recently at the 
Brooklyn navy _ yard, 
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MOVABLE DISTRIBUTING 
TOWER FOR CONCRETE 
The concrete-distributing tower used 


in the construction of the new round- 
house of the Lake Shore & Michigan 


Investigation showed 
the afflicted men had 
all been employed in 
“scaling” lead paint in 
the double bottoms of 
battleships. A battle- 
ship has a space, from 
21% to 3% ft. in depth, 
between the inner and 
outer shells of the bot- 
tom. This space is di- 
vided into small com- 
partments usually not 
more than 5 or 6 ft. 
square, and the paint 
lining these compart- 
ménts is sometimes a 
quarter of an inch thick. 
The “scaler” crouches 
on his knees and oper- 
ates a compressed-air 
chisel which strips off 
the paint. 

In all, 20 men were 
at this time found to be 
suffering from lead 
poisoning caused by 
work in the double bot- 
toms, but nearly half 
of the men employed 
in this work had been 
affected at one time or 


another; many of them 
had lost much time be- 
cause of sickness, and 
two had died as a result of poisoning. 


@An ancient French law forbidding 
the drawing of water from the sea has 
caused a rather absurd situation at 
Nantes. When the supply of fresh 
water gave out temporarily, the con- 
tractors building a dike at the mouth 
of the Loire used sea water. When 
the work was finished the contractors 
were greatly astonished to receive no- 
tice from the revenue authorities claim- 
ing payment for the salt water, under 
the old law. 


The Traveling Tower Used to Place the Concrete of a Railroad Roundhouse 


in Chicago 


Southern Railroad in Chicago, has sev- 
eral interesting features. The round- 
house being 405 ft. in diameter, the 
concrete had to be distributed over a 
large area. The cost of a series of 
wooden towers for the placing of the 
concrete was found to be prohibitive, 
so the contractors decided upon one 
tower of portable nature. 

The %2-ft. steel tower was erected 
on heavy wooden skids provided with 
steel liners which rest on railroad rails. 
After the concrete has been placed in 
one section, the guy wires are loosened, 
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and the tower is drawn back along the 
rails to the next position, a hoisting 
engine providing the drawing power. 


TREE TRUNK LOOKS LIKE 
CLIMBING BEAR 
Among curious formations of na- 


ture a noteworthy one is the “Climbing- 
Bear Tree,” at Kenoza Lake, N. Y., 


A Curious Growth on the Trunk of a Pine Tree, 
Resembling a Climbing Bear 
shown by the accompanying picture. 
The tree is a native pine and the nat- 
ural growth is on the main trunk about 
4 ft. from the ground. Thousands of 
people view this freak every year, and 
the initials and other markings made 
by them have left many scars on the 
trunk. Mutilation of this curiosity be- 
came so extensive as to threaten it 
with destruction, and the tree has now 
been inclosed by a high fence. 


BRICK COLUMN WITHSTANDS 
TREMENDOUS PRESSURE 


A pressure of 6,580,000 Ib. was re- 
quired to crack and partially break a 
brick column, 12 ft. high and 3 ft. 1144 
in, square, in a recent exhibition before 
a party of material-testing experts in 


Pittsburgh. The demonstration was 
made both for the purpose of showing 
the work of the new government test- 
ing machine recently purchased by the 
Bureau of Standards, and to give an 
idea of the resisting power of ordinary 
brick and cement to tremendous pres- 
sures. The brick column was erected 
30 days before the test and was thor- 
oughly dried out. The mortar used 
consisted of one part Portland cement 
and one part sand, and is regarded as 
very much superior to the average 
mortar. Several days before the final 
test, pressures up to 4,700,000 lb. were 
applied to the column without notice- 
able result, although markings were 
registered on an instrument placed on 
the column for the purpose. On the 
day of the test, the heavy pressure that 
had previously been applied was re- 
lieved and, beginning with 1,500,000 
Ib., the tension was gradually increased 
until the column broke. After the test 
the column was shown to have retained 
its strength in the center, the breaks 
occurring only on the surface of the 
sides. The Pittsburgh testing station 
of the Bureau of Standards is equipped 
to apply tests up to 10,000,000 lb. 


SEAWEEDS PROPOSED 
AS FOOD 


The food value of seaweeds has been 
studied by Mary D. S. Rose, assistant 
professor of nutrition in Columbia Uni- 
versity. From the analysis of sea- 
weeds it would seem that they would 
be as good foods as the ordinary 
vegetable, since they contain an av- 
erage of three per cent of fat-pro- 
ducing stuff, and 14 per cent of sub- 
stances convertible into sugar. On the 
average, however, only about half of 
the latter seem to be useful as a food. 
Various kinds of seaweed have long 
been used as food and as relishes in 


Japan, 


CAt exhibitions with hydro-aeroplanes 
in Europe, some airmen have intro- 
duced the novelty of illuminating their 
machines with colored electric lights 
at night. 
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A Combined Glider and 
Ornithopter in a Gliding Flight 


MOTORLESS WING-FLAPPING 
AEROPLANE 


The growing interest evinced in the 
“aviette,” which is the name given 
wing-equipped bicycles, and the recent 
failures of such machines to fly, has 
drawn attention to the fairly success- 
ful trials of a remarkable English ma- 
chine of similar nature. 

This machine is a combination of a 
glider and an ornithopter or wing- 
flapping type of machine. The wings, 
which, in gliding flight, are held sta- 
tionary like those of the ordinary aero- 
plane, can be moved in such a way as 
to give a propulsive effect when actu- 
ated with the foot pedals provided for 
the purpose, but no work is required 
by the airman to keep them extended 
in the proper plane for gliding. 

Up to the present time, however, the 
machine has only been launched from 
the side of a hill like the ordinary 
glider, no attempts having been made 
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to raise it off the ground by flapping 
the wings. Also, a weight equal to that 
of a man has taken the airman’s place 
in the number of short successful 
glides it has made. 


A SOURCE OF WHITE 
FALSE HAIR 


While fashion is decreeing many 
pinned-on puffs and braids, the white- 
haired woman \ 
would fare scanti- | 
ly if it were not 
for the long fleece | 
of the Angora 
goat. A 
made of 
natural 
white hair 
costs in 
the neigh- 
borhood of 
$300 and 
is often 


switch 


Two Angora Goats from Whose Fleece $3,000 Worth of False Hair Was Made 
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unobtainable. The goats shown in 


York manufacturer of hair goods for 


the illustration are the property of a. $6.50 per pound, or a total of $273. 


Montana man, Their fleece last year 
was about 22 in. in length and the 
yield of both of them was close to 42 
lb. This fleece was sold to a New 


After being made up into switches 
this fleece retailed for a little more 
than $3,000. Every scrap of the fleece 
was utilized. 


CAN LIFE BE MADE FROM CHEMICALS? 


Is it possible that the scientist with 
a test tube and a few simple, well- 
known chemicals before him may ar- 
tificially originate life? The question 
is just now being asked all over the 
world, and variously answered in the 
negative or affirmative, the present 
lively discussion of the subject being 
due to a recent address before the 
British Association for the Advance- 
ment of Science by its president, Ed- 
ward A. Schafer, professor of physi- 
ology in Edinburgh University, who 
threw out suggestions which hint at 
this startling possibility, 

He does not say that this has been 
done, as has been reported, nor does 
he say that he has attempted it, but he 
sees no reason to doubt that it. may be 
done. He says the problems of life 
(as distinguished from soul) are es- 
sentially problems of matter, and must 
be investigated by the same methods; 
that living beings are governed by 
laws identical with those which govern 
inanimate matter, and that, therefore, 
the manifestations of life may be ex- 
plained without the aid of any special 
unknown form of energy. The most 
obvious of these manifestations are 
spontaneous, or voluntary movement, 
whether in a highly organized being, 
like a human, a dog or a bird, whose 
motions may be most complicated, or in 
the little mass of slime, called the slug 
amceba, which shows life only by 
throwing out projections of its struc- 
tureless substance. This so-called amee- 
boid movement is also possessed not 
only by individual cells of the more 
highly organized beings, such as the 
white blood corpuscles, connective- 
tissue cells, growing nerve cells, and 
young cells everywhere, but may, like- 
wise, be observed in inanimate sub- 


stances and mixtures, as, for instance, 
oil drops, globules of mercury, solu- ° 
tions of certain salts, etc., in which 
latter, however, the movements are 
caused by purely chemical reactions, 
that produce changes in the surface 
tension of the fluids under examina- 
tion, 

Professor Schafer believes there can 
be no doubt that the complex actions 
characteristic of the cells of higher or- 
ganisms have been developed, in the 
course of evolution, from the simple 
movements of the slime, or protoplasm, 
referred to. He also believes that in 
many well-known chemical and physi- 
cal phenomena and reactions, other es- 
sential processes of life are more or less 
exactly imitated in the inanimate 
world, the crystallization of salts be- 
ing one example. 

The elements composing living sub- 
stance are few in number, well-known 
and either already existing in nature 
or easily producible. The combination 
of these elements into a compound 
containing about 70 per cent of water 
represents the chemical basis of life, 
(protoplasm), and when the scientist 
succeeds in building up this compound 
from its simple elements, Professor 
Schafer considers it probable that it 
will exhibit the phenomena which we 
call life. He insists that life originated 
from the simple chemicals or elements, 
composing the protoplasm, taking 
countless ages, perhaps, to arrive at the 
elementary state of living matter rep- 
resented by the slug amceba and the 
simple cell with a nucleus or kernel 
like the white blood corpuscle or the 
connective-tissue cell, which is the ulti- 
mate basis of all higher ferms of life, 
even of man himself. This process of 
origination and evolution of life is go- 
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ing on constantly, Professor Schafer 
states, and he sees no reason why the 
chemist should not eventually succeed 
in producing life in its most primitive 
form in his laboratory. 

The success of previous workers 
along this line in fertilizing the eggs of 
certain low forms of animal life by 
means of chemical substances, so that 
they will hatch out in the natural way, 
. may be considered to confirm Schafer’s 
theory of the chemical origin of life, 
and his belief that in its simplest form, 
at least, it can be produced artificially. 


GA French court has recently decided 
that since all public officials are re- 
quired to have completed their com- 
pulsory military service before taking 
office, and as no military service is 
exacted from women, women are not 
eligible for any government positions 
in France. 
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FOLDING OPERA GLASSES 


A novel folding opera glass has just 
been introduced by a firm of German 
opticians. The lens tubes are collapsi- 
ble like a telescope, and may be shut 


Collapsible Opera Glasses 
Introduced by a 
German Firm 


by a slight twist of a finger-and-thumb 
hinge. The glasses collapse into an 
exceptionally small space. 


SAFE RETREAT FOR BOILER-TEST OBSERVERS 


Protection for observers of recent 
low-water locomotive-boiler explosion 
tests, made at Coatesville, Pa., was af- 
forded by a bomb-proof “fort” erected 
directly back of the boilers and about 
250 ft. away. As shown in the accom- 
panying illustration it 


ers the fall of the water level in the 
boiler under test and the boiler pres- 
sure. In addition to the “fort,” a 
grandstand was erected at a safe dis-- 
tance, and from this vantage point 
8,000 persons, including railroad men, 


was formed of an en- 
gine firebox laid upon 
its side and protected 
on the exposed side by 
a cribbing of ties with 
a cinder filling. The 
official observers stood 
back of this on a plat- 
form from which they 
could look over the top 
of the fort toward the 
boilers. Telescopes 
were mounted on the 
top of the firebox by 


means of which the 
steam gauges and 
water glasses of the 
boilers under test could be read. At 
the rear of the platform were placed in- 
dicators which disclosed to the observ- 


From This “Fort” Official Observers Wit dl 


tive-Boiler Tests 


government officials, engineers and 
scientists of America and Europe, wit- 
nessed the tests. 
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CAMP BABY HAS PRAIRIE- 
SCHOONER BED 
A successful arrangement by which 


the “young hopeful” can share the 
camp in the wilds was contrived with 


GOLD AND SILVER HARDENED 
BY TITANIUM 


A method of hardening gold and sil- 
ver by the use of titanium has been 
patented by a titanium company of 
Niagara Falls, N. Y. 


a single pair of wheels from a baby 
cart. A provision box forms the body 
of the vehicle, while willow sticks pro- 
vide the tongue and ribs. A piece of 
rubber tablecloth keeps the showers 
off in the daytime, and at night a mos- 
quito bar is thrown over all for the 
benefit of the youthful complexion. 


PAPER FRAMEWORK FOR 
GAS MANTLES 


A novel way of making gas mantles 
has just been discovered by Professor 
Pierucci of the University of Pisa, in 
Italy. He has recently invented a new 
kind of paper which conducts electric- 
ity fairly well, and which, he claims, 
can be used in making gas mantles. 
These mantles are said to be stronger 
than those now in use, and it is said 
they will be cheaper, for they can be 
made from smaller quantities of the 
rare thorium and cerium oxides which 
are used in all gas mantles. The man- 
tles are woven from fine strips of the 
paper, and then soaked in a solution of 
the thorium and cerium salts. After 
drying, the paper is burned out, leav- 
ing a mantle similar in composition to 
the one now used. 


The Homemade Prairie Schooner That 
Served as Both Carriage and Bed 


The wearing quali- 
ties of such articles as 
sterling-silver knives, 
forks and spoons, for 
instance, will be much 
improved by this 
method of hardening. 

In adding titanium 
to sterling silver or 
gold, an alloy of cop- 
per and titanium is 
first made up, contain- 
ing 99 per cent copper 
and 1 per cent titanium. 
This alloy is then used 
for making sterling sil- 
ver or alloyed gold. Sterling-silver 
articles of such composition would con- 
tain 925 parts silver, 74.25 parts cop- 
per, and 0.75 parts titanium. 


MOLASSES USED TO LAY 
DUST IN AFRICA 


The use of molasses to lay the dust 
in the diamond-mine section of South 
Africa bids fair to turn that section of 
the world into a huge sheet of flypaper, 
according to African Engineering. It 
has been attended with great success 
wherever tried, and possesses, it is 
stated, many advantages over water 
and other dust layers. The molasses is 
used in a diluted state, and not only 
covers over dust in the roadways, but 
absorbs dust and moisture from the at- 
mosphere as well. The only difficulty 
in the use of the solution is the result- 
ing mud which is very sticky and 
makes the streets and roads where it 
has been used most uncomfortable for 
ordinary use. The scientists employed 
in the mines are now working on 
schemes to overcome this objectionable 
feature. Immense quantities of molas- 
ses can be secured from the Natal plan- 
tations at a very low price, so that the 
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huse of the sticky fluid is the most eco- 


nomical solution of the dust evil to be 
found in that section of the world. 


ROTARY-WING PROPELLER 
FOR AUTOMOBILES 


The aerial-propeller-driven automo- 
bile of Bertrand de Lesseps, a brother 
of the well-known airman, has shown 
itself particularly efficient, due, accord- 
ing to the inventor, to the peculiar 
shape of the propeller, which is called a 
“rotary-wing.” The shape and curve 


of the propeller are based on those of a 
bird’s wing. 

The first long trip of the automobile 
was from a suburb near Paris, to 
Lyons,-a distance of some 250 miles, 
during which it maintained a fairly 
high speed without trouble of any kind. 
Later, the automobile was lashed upon 
a scow which carried a load of 27 
tons, and succeeded in propelling it on 
the River Rhone at a speed of 5 miles 
an hour downstream, and two miles 
an hour against the current. The 
scow was as manageable as if driven 
by the ordinary marine propeller, turn- 
ing, backing, and going forward again 
under perfect control, 


GERMAN ARTIFICIAL 
RUBBER 


The process of making artificial rub- 
ber, the latest triumph of chemical 
science, is not yet available for indus- 
trial application, according to Dr. Carl 
Duisberg, president of the Society of 
German Chemists and a leader in the 
discovery. 

“You may have received the impres- 
sion,” said Doctor Duisberg, in ad- 
dressing the Eighth International Con- 
gress of Applied Chemistry in New 
York, “that the problem of preparing 


Automobile Driven by 
“Rotary-Wing” 
Aerial Propeller 


this rubber—understand that it is real 
rubber and not a substitute for rubber 
—had been solved. Yet, if you ask me 
to answer you, honestly and truly, 
when synthetic rubber will bring the 
millions which prophets see in its ex- 
ploitation, I must say that I do not 
know. But the stone is rolling and we 
will see to it that it reaches its desti- 
nation. Artificial rubber may soon play 
as important a role in the markets of 
the world as does natural rubber now.” 

Doctor Duisberg exhibited a variety 
of articles made of the German arti- 
ficial rubber. Among them were two 
excellent specimens of automobile tires, 
one a heavy 5%%-in. tire, the other a 
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Receiving a Message 
by Searchlight Telephony 


4-in, tire, which he had taken off his 
automobile before starting for America. 
Both tires had run over 4,000 miles, 
and yet they appeared to be just as 
good as new. ‘The original tread had 
not yet worn off, the only evidence of 
wear, in fact, being the seasoning of 
the original rubber color to a light 
brown. 

Another exhibit was a ball made of 
artificial rubber. He dropped the ball 
to the floor and it sounded like so much 
lead. Then he applied heat to the plas- 
tic ball for a few seconds, and threw it 
to the floor with force. It bounced 20 
ft. into the air, landed on the head of 
one of his assistants on the stage, and 
rebounded into the auditorium. 


The University of California has in- 
stituted a chair of automobile science, 
this being the first university to recog- 
nize the motor car in so distinctive a 
manner, 


TELEPHONING WITH SEARCH- 
LIGHTS 


Transmitting speech by means of 
beams of light, which is the way the 
earliest experiments in speech trans- 
mission were carried on, is to undergo 
extensive tests to determine its useful- 
ness as a means of communication be- 
tween ships in a battle fleet. So far, 
the gas-searchlight telephone has not 
proved effective in a range of more than 
three miles, even though the search- 
lights employed were of the most 
powerful type, but progress is hoped 
for through the continued experiments. 

In the beam-of-light method of 
telephony a microphone drum is so 
placed as to put the flame in a state of 
vibration corresponding to the speech 
waves. A large beam of light so con- 
trolled can be projected by means of a 
mirror to a considerable distance in the 
form of parallel rays, and at the receiv- 
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ing station can be concentrated upon a 
photo-electric cell of crystalline sele- 
nium, the resistance of which will vary 
according to the illumination and so 
affect a telephone receiver. 

One of the most important features 
of searchlight telephony is that a mes- 
sage cannot be picked up except by 
those in line with the light beams. 


HAND-DRIVEN GENERATOR 
FOR WIRELESS OUTFIT 


A hand-driven generator has been 
developed by the United States Signal 
Corps to furnish electricity for the 
operation of portable  wireless-tele- 
graph outfits. It comprises a_ small 
generator having a rotor turned by 
hand cranks through suitable gearing. 
Two cranks are provided, and one or 
two men may be employed to turn 
each. A low and high-speed release 
disengages the driving gear when the 
speed rises above or falls below a pre- 
determined limit, so that the rotor may 
be kept at a fairly constant speed. The 
generator is light enough to be packed 
on a mule, and is capable of turning 
out about 200 watts, which gives the 
wireless outfit a sending radius of about 
15 miles. 


CONVEYOR HAS SAFETY 
STOP SWITCHES 


The bucket conveyor in a Chicago 
power plant is equipped with an in- 
genious safety control by means of 
which the movement of the conveyor 
may be stopped, should trouble occur, 
without the necessity of running to the 
main control switch, which might be 
some distance away, or on another 
level. In this instance, a safety control 
is effected by including in the circuit 
of the holding coil on the automatic 
motor starter a number of knife 
switches, located at the principal points 
of the conveyor travel. Such a switch 
is located at each turn where buckets 
are likely to become upset, and others 
are located at the mid-points of the 
vertical and horizontal travels. 


CA Louisville, Ky., business man, who 
is also something of a statistician, de- 
clares that the growing use of the 
automobile is having a_ disastrous 
effect on the millinery business, ladies 
declining to wear elaborate hats nowa- 
days because they will be torn to 
pieces by the rush of air met in riding 
in automobiles. 
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OLD MOTORCYCLE ENGINE 
DRIVES WASHER 


An interesting power plant for the 
driving of a washing machine, or other 
domestic machines of similar nature, is 
A Washing Machine Driven 


by an Old Motorcycle 
Engine 


here shown. 
from an old motorcycle engine. 
outfit has been in use for more than a 


The power is derived 
The 


year. 


SCREEN PROTECTORS FOR 
OPEN MANHOLES 


Every crew of the Commonwealth- 
Edison Company, working in the 
downtown section of Chicago, is pro- 
vided with a screen cover of the same 
size as the standard manhole cover for 
protection while at work in the con- 
duits. After the men have gone below, 
the screen is dropped into place on 
the sills of the manhole framing, This 
screen, which consists of '%4-in. inter- 
woven steel wire, and is strong enough 
to bear the weight of a horse, protects 
both workmen and passers-by from 
accident, and at the same time admits 
sufficient air to the underground 
chamber. 
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MAKING FERTILIZER BY 
EXPLOSION 


The newest method of obtaining ni- 
trogen from the atmosphere for fertili- 
zers uses gas instead of electricity. A 

gas which will burn is 

mixed with air, and 

when the mixture is 

lighted an explosion re- 

sults, and this causes 
the nitrogen and the 
oxygen of the air to com- 
bine with each other to 
make a compound which 
can be absorbed in 
water, mixed with lime, 
and sold as a fertilizer. 
The substance produced 
is known chemically as 
calcium nitrate. The best results are 
obtained from the explosion when the 
gases are under a pressure of 75 lb. to 
the square inch, and when oxygen is 
added to the air, and the mixture is 
heated before the explosion. 


STRANGE FOSTER MOTHER 
FOR RATS 


Following the lead of the Califor- 
nia cat described in these pages some 
months ago, an Ohio cat has taken to 
nature faking. It inhabits the plant 
of a paper company of Hamilton, 
Ohio, and this fall was attracting 
attention by mothering a family of 
seven rats. Employes of the plant dis- 
covered the unusual combination one 
day when they went into the cellar. 
They lifted cat and rats into a basket 
and have kept them together ever 
since, 


Cat Which Mothered 
Rats She Found in 
Factory Cellar 
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THE WONDERS OF 


By 
J. GORDON OGDEN, Ph. D. 


IX— The Rise of Photography 


alae all practical purposes, the spec- 
trum of sunlight consists of three 
parts: that which gives the visible 
light, extending from the red to the 
violet, the portion below the red known 
as the heat spectrum, where the waves 
are too long to be seen, and the portion 
beyond the violet, where the waves are 
too short to be visible. It is upon these 
latter waves that the art of photog- 
raphy depends. They are the chemists 
of the ether kingdom, and by their in- 
cessant pounding upon different kinds 
of molecules, they produce such 
changes as render possible the wonder- 
ful portrayal and delineation of the 
natural world, 

The curious property possessed by 
certain compounds of silver, of darken- 
ing under the influence of light, had 
been observed for many centuries. 
Man, as usual, was slow to perceive the 
full meaning of this very suggestive 
hint from nature, even as he had been 
slow to understand why his skin turned 
brown under the influence of the sun- 
light. It was not until the year 1802 
that the first experiments were made 
from which the art of photography took 
its rise. In that year, Davy and Wedge- 
wood soaked some paper in a solution 
of silver nitrate and, after drying it in 
the dark, placed upon it some leaves 
and exposed the combination to the 
sunlight. In a few minutes the paper 
around.the leaves became dark, while 
the portion under the leaves remained 
white. This was the first actual 
photograph ever taken by man. Ina 
few minutes more, of course, the paper 
became dark all over, as the experi- 
menters knew no way to check the 
further action of the light on that part 
of the paper before protected by the 
leaves. 

Nevertheless the 


door had _ been 


opened a little, and the harnessing of 
the sunlight. was, after that, simply a 


The First Actual Photograph Taken by Man was a 
Silhouette of a Leaf 

matter of detail to be worked out by 
patient investigators. Wedgewood 
wondered whether it would be possible 
to make pictures of other things be- 
sides leaves. Away back in the six- 
teenth century, an Italian by the name 
of Porta had observed that when light, 
say from a landscape, is admitted into 
a darkened chamber through a tiny 
hole in the window shutter, a beautiful 
image of the landscape appears upon 
the opposite wall of the room. 

Wedgewood made a small, light- 
tight box, the forerunner of the mod- 
ern camera, placed a piece of his sensi- 
tized silver paper in the interior of the 
box against one side, and admitted 
light through a small opening in the 
side opposite to the sensitized paper. 
Since light travels in straight lines, an 
image appeared upon the paper. The 
paper exposed to the image, darkened 
in proportion to the different light 
values of the image, and the first land- 
scape “study” had been given to the 
world. Unfortunately, it was just as 
fleeting as its predecessor, as neither 
Wedgewood nor Davy could “fix” the 
image copied onto the paper by the 
wonderful fingers of the sunlight. In 
further experiments they found that by 
using a small “burning glass,” or 
double-convex lens, instead of the pin- 
hole, they could get much sharper 
pictures, and get them much more 
quickly, 

Then came Niepce, a Frenchman, 
who made the next step in photog- 
raphy. He was familiar with the cu- 
rious fact that asphaltum, the very ma- 
terial which we use nowadays in the 
making of roadways, was affected in 
some mysterious way by the action of 
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light. He had learned that this black 
mineral pitch, or bitumen, would read- 
ily dissolve in certain oils, such as tur- 
pentine or the oil of lavender, provided 
it had not been exposed to light. If, 
for example, he coated a metal plate 
with a thin film of asphalt, and allowed 
light of different degrees of intensity 
to act upon this coating, and then 
poured oil of lavender over the whole 
plate, the asphalt had become more or 
less insoluble ; altogether so, where the 
light had acted with its full intensity, 
but still quite soluble where the light 
had acted least. He accordingly pre- 
pared such a plate, placed it in a box 
similar to the one used by Wedgewood, 
and allowed an image to fall upon it. 
Now an image is made up of light of 
varying degrees of intensity. The im- 
age reflected from a person, for ex- 
ample, would have strong light from 
the collar and face, and less light from 
a black suit. The hands and cuffs 
would be white, while the shoes would 
reflect very little light into the camera, 
as white is an excellent reflector, and 
black substances absorb most of the 
light that falls 

upon them, and 
reflect but little. 


About the 

Most Difficult 

Problem for 
a Camera is 
Baseball 
Photography— 
Notice the 
Blur of the 
Bat Which 
no Camera 

\ can Overcome 


After Niepce had made the exposure 
he developed the plate by pouring over 
it the oil of lavender. The oil dissolved 
the bitumen that had not been affected 
by the light of the image, and dissolved 
in a like manner, in a proportionate 
way, more or less of the pitch that had 
been to some extent affected by the 
light. He therefore obtained a picture 
made up of varying thicknesses of bi- 
tumen, corresponding exactly to the 
lights and shades in the image. This 
method is still used in a modified form 
in the preparation of copper-plate 
prints, and for certain purposes it is 
unexcelled. 

About the year 1829, Niepce was 
joined by another Frenchman, Da- 
guerre, who entered with him upon the 
work of experimentation with great 
zeal, until the death of Niepce, four 
years later. Daguerre went on with 
the problem of photography and one 
day, by a lucky chance, stumbled upon 
the one essential thing, the one im- 
portant link in the chain. He had ex- 
posed a plate, sensitized with the 
iodide of silver. Upon looking at the 
plate, which had not been ex- 
posed long enough to form a 
visible image, he was discour- 
aged, and carelessly tossed it into 
an old cupboard filled with 
chemicals. The next day, hap- 
pening to come across the plate, 
he noticed to his great surprise 
that the discarded plate was quite bril- 
liant with a sharp, clear-cut image in 
black and white. Immediately he di- 
vined that some one or other of the 
chemicals in the closet was responsi- 
ble for the development. He then pro- 
ceeded in a methodical way to learn 
which chemical had done the work. 
He exposed plate after plate, placing 
them one by one in the closet, each 
time removing one chemical from the 
shelves. Still the plates developed, 
even after, as he thought, every chem- 
ical had been removed. In great per- 
plexity he was about to give up the 
idea that the development was due to 
a chemical, when he happened to no- 
tice an old shell containing a few drops 
of mercury, lying on the floor of the 
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closet. He removed the mercury, tried 
another plate, and lo, it did not de- 
velop. It was the vapor of aneny 


in those days, when we of the twen- 
tieth century have great difficulty in 
sitting still for the same number of 


that had done the work, 


and the world had 
learned something new, 
namely, how to de- 
velop a latent image. 

This discovery of 
Daguerre’s spread rap- 
idly throughout the 
world, and soon every 
laboratory the 
theater of photograph- 
ical experiments, Pes- 
simists deplored the 
discovery, as they pre- 
dicted the downfall of 
portrait painting; but 
photography had come 
to stay, and in no wise 
has it injured the beau- 
tiful art of painting, 
any more than it has 
that of sculpture. 

The first photograph 
taken by Daguerre’s 
process in America was 


by Samuel F. B. Morse, 
the inventor of the tel- 
egraph. In 1839, Professor Draper 
took the first photograph of a human 
being. It is interesting in these days of 
rapid photography to review the condi- 
tions under which this first photograph 
was taken. The sitter for this counter- 
feit representation of the human 
countenance, had her face covered with 
flour, her head tightly clamped between 
iron rods, and sat in the full glare of 
the sunlight on the roof of Columbia 
University for 25 long minutes, facing 
a cameta whose lens was 5 in. in diam- 
eter. The torture to which the sitter 
was subjected and the agonized look 
revealed by the photograph, are mute 
evidences that having one’s picture 
“took,” 70 years ago, was quite a seri- 
ous operation, 

Then came the discovery that the 
use of bromide of silver would give 
quicker results than the iodide. The 
time was then shortened to two min- 
utes. Imagine how long those two 
minutes must have appeared to a sitter 


The First Photograph of a Person was Taken by Professor Draper, of a 
Woman Who Sat in the Sunshine on a Roof for 25 Minutes 


seconds! In 1841, the invention of the 
Voigtlander lens cut down the time of 
exposure still more. 

The old Daguerre process meant only 
one picture for each sitting, and it was 
not customary for people in the pioneer 
days of photography to coolly order a 
dozen or two of photographs, as that 
meant just that many sittings. Each 
picture was a “positive,” and was taken 
home. The photographer had no “neg- 
ative” from which he could reproduce 
a thousand or more, as he does today. 
And yet those old daguerreotypes were 
wonderful pictures, and compare quite 
favorably, in detail and artistic merit, 
with the best work of today. 

The next important discovery was 
that of Fox-Talbot, an Englishman, 
who showed the world how to make 
“negatives,” from which any number 
of photographic copies, or “positives” 
might be made. These negatives were 
made on paper. In 1851, Niepce de St. 
Victor, appreciating the difficulties of 
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printing through paper, used glass 
plates coated with the bromide of sil- 
ver and albumen. This was the first 
use of glass plates in photography. 
Collodion, a solution of guncotton, was 
next used as a substitute for albumen. 

The great disadvantage of the vari- 
ous methods at this time was the fact 
that the plates had to be wet, and al- 
though the “wet-plate” process pro- 
duces beautiful results, it was a great 
handicap to the availability, under all 
conditions, of the photographer’s art, 
and only experts could produce good re- 
sults. Finally, Doctor Taupenot coated 
a plate with albumen, dipped it into a 
solution of silver nitrate, and dried it. 
The first dry plate, now so commonly 
used, had arrived. It was only one- 
sixth as sensitive as the old wet plate, 
but it was a forward step, eliminating 
the disagreeable features of the older 
process. In 1871, Doctor Maddox sub- 
stituted gelatine for collodion. The 
dry plate now consisted of an emulsion 
of bromide of silver and gelatine. The 
next improvement was the use of thin 
films of celluloid instead of glass plates, 
making possible the marvelous ad- 
vances of the last 30 years in the field 
of photographic application. 

A few words concerning the chemis- 
try of photography may possibly be of 
interest. Light waves have the power 
of “reducing” certain chemical salts. 
To “reduce” means to take something 
from something else. Bromide of sil- 
ver, for example, is made up of silver 
and bromine. When the image falls 
upon the emulsion of silver bromide, 
the light breaks up the combination be- 
tween the silver and bromine, and sets 
the silver free in its metallic form, in 
exact proportion to the intensity of the 
light in the different parts of the image. 
If the plate in which such change has 
taken place is looked at by means of a 
ruby-colored light, it does not seem to 
have been affected at all, as the image 
is “latent.” The plate is then placed in 
a “developing” solution, which simply 
continues what the light started, and 
makes a further reduction, depositing 
pure silver which is (in fine deposits) 
perfectly black, on the parts of the 


plate where the action of the light was 
strongest. It has no effect on the parts 
of the plate where the light had not 
acted. The plate is now a mixture of 
pure silver, partially reduced silver, 
and silver bromide. It is then placed 
in a bath of hyposulphite of sodium, 
commonly called “hypo.” This sub- 
stance has no effect upon the reduced 
silver, but will dissolve silver bromide. 
A negative is thus produced of varying 
thicknesses of silver, heavier where the 
light action was stronger, thinner 
where it was weaker, and absolutely 
none where the light had not acted at 
all, as in the densest shadows in the 
image. This negative, after it has been 
thoroughly washed and dried, is then 
placed over a bit of sensitized paper in 
a suitable printing frame, is exposed to 
the sunlight, and a “positive” is thus 
made, by the light filtering through the 
different thicknesses of the silver de- 
posit, and exactly reversing the relative 
proportions of black and white in the 
negative. 

Wonderful indeed has been the ad- 
vance of photography since Scheele, in 
177%, noticed the darkening effect of 
sunlight on silver chloride. Wonderful 
has been the development of the appa- 
ratus used in the art. The modern 
lens, for example, is a triumph of scien- 
tific accuracy, and, we might add, of 
complexity. Practically all the prob- 
lems of spherical and chromatic aberra- 
tion, and of astigmatism, have been 
solved by the lens makers, and a first- 
class photographic lens, made up of 
glass of different densities and curva- 
tures, may be bought at any optician’s. 

In the earliest days of photography 
it took three hours to “take a picture.” 
Nowadays it can be done in less than 
the one-thousandth of a second—just 
about eleven millions times as fast! 
The world has certainly moved on. 

There is one phase of photography, 
however, that has not been improved 
upon. The first camera picture was 
made with a “pinhole” opening in place 
of a lens, and, after all, pinhole photog- 
raphy, or “lensless” photography, as it 
should be termed, has never been ex- 
celled, in certain respects. 
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Modern High-Speed 
Photography Produces 
Many Striking Effects, 
Such as the Forward 
Lean of the Wheels 


of a Racing Auto 


The principle underlying lensless 
photography is that which underlies all 
photography, viz., the fact that light 
travels in straight lines. Each ray 
carries a tiny picture of whatever re- 
flected it through the pinhole to the 
sensitive emulsion on plate or film. 
The smaller the opening the fewer will 
be the number of rays from each point. 

The apparatus needed is simply a 
light-tight box of any description, a box 
of fast plates, a plate holder (even that 
may be dispensed with), and a pinhole 
opening in the side of the box, directly 
opposite to the sensitive plate. With 
this equipment the amateur may go 
forth and secure truer, better-balanced, 
and more artistic pictures than he can 
with the best lens ever created in labo- 
ratory or workshop. Lenses exagger- 
ate. The shadows are always blacker 
than nature makes them. The per- 
spective is faulty as it is more or less 
distorted, and far and near objects are 
not taken equally. A lens simply 
works faster than a pinhole, owing to 
the relatively larger amount of light 
transmitted through the wider open- 
ing of a lens. A lens is designed to 
cover a certain size plate, such as 4 by 5, 
5 by 7%, 8 by 10 in., etc, It cannot be 


used efficiently for a plate larger than 
that for which it was intended. The 
pinhole will cover any size plate, even 
if it were as large as the wall of a room. 
A lens will not include more than a 
comparatively small angle, while a pin- 
hole will give an angle of about 170 
deg. A lens takes a hard, sharp pic- 
ture. A pinhole copies a landscape just 
as one sees it in nature, and by no 
other means can such exquisite soft- 
ness and shading be produced. With a 
pinhole there is no necessity for “focus- 
ing,” as the image is always in focus. 
There is also practically no danger of 
the spreading of light. 

It is always ready, never has to be 
polished to keep it free from dust and 
dirt, and does not cost anything to 
make. Of course, one may be particu- 
lar and secure the mathematically 
round holes bored in thin sheet metal, 
to be purchased at any photographic- 
supply house, but for ordinary work a 
bit of thin, opaque paper, and a fine 
needle, are all that is required. 

No phase of photographic work is 
more delightful, and no investment will 
pay a higher rate of interest than will 
the time and preparation required for 
lensless photography. 
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HOMEMADE CONCRETE 
MIXER 


A mechanically inclined young man 
of Etna Green, Ind., being confronted 
with a_ considerable 
concrete job, set his 
\ wits to work sate 


Homemade Concrete Mixer Which Utilizes Parts of Discarded 
Mowing Machine 


constructed the unique but practical 
mixer shown in the accompanying il- 
lustration. The mixer consists of a 
metal receptacle mounted on the “bull 
wheel” of a discarded mowing machine. 
This wheel was set at an angle and the 
gears of the mowing machine were also 
utilized as part of the transmission. 
The outfit was connected by belt with 
a gasoline engine, and accomplishes 
thoroughly the work of several men. 


PAPER FROM TASMANIAN 
BLUE-GUM TREE 


Extensive experiments, recently 
made in England, show, contrary to 
expectations, that the wood of the 
Tasmanian blue-gum tree is particu- 
larly adapted to “the manufacture of 
the heavier and _ better 
grades of paper, and a 
plant, capitalized at more 
than a million dollars, is to 
be erected in Tasmania. 

The Tasmanian blue 
gum, which grows exten- 
sively in California and 
Australia, as well as in 
Tasmania, has the most 
rapid growth of any tree 
in the world. It is not 
killed when cut down, but 
grows up again, reaching 
a height of 50 ft., or more, in four or five 
years. 

Until a few years ago, this tree 
was considered worthless in California, 
except for fence posts or for fuel, but 
of late, owing to the beautiful finish it 
takes, it has come into use for interior 
woodwork in fine buildings and resi- 
dences. Its possibilities as a material 
for the manufacture of paper are most 
important, 


A HAND-OPERATED TROLLEY FERRY 


Crossing the Aeron River at Aberae- 
ron, in Wales, is a unique overhead 
ferry. The little four-seated car, sus- 
pended from a sin gle wire, trav- 


water ata 


els across the nar row rivera 
few feet above the 


speed approximating 20 miles an hour, 
the power being provided by the ferry- 
man turning a wheel over which the 
hauling cable is wound. The wheel, 
which once saw service on a Welsh 
cart, has a grooved rim. 


A Unique Gente Trolley across a River in Wales. The Ferryman Operates 
he Car from the Shore, by Turning a Wheel 
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MODELS TO PROVE SOIL-EROSION DANGERS 
By L. WILLIAM THAVIS 


Uncle Sam has a new nature study. 
- Through the use of miniature models 
in the office of experiment stations of 
the Department of Agriculture he de- 
termines the annual loss 


On the other slope the rain beating 
down upon the unprotected and hard- 
ened surface washes deep gullies in 
the hillside, carries the soil into the 


through erosion of hill- 


sides and the vast de- 
struction of farms in the 
lower valleys following 


removal of forests. It is 
proposed that similar 
working models be 


placed in the schools of 
the country for the use 
of classes nature 
study, elementary agri- 
culture and _ physical 
geography. 

The model consists of 
two hills sloping down 
into two valleys through 
which streams 


7 


wind and_ out 
through farm land and 
lead into two lakes at 


Mode! to Illustrate the Erosion of Unprotected Soil by Rainfall, the Model 


Hill on the Left Being Covered with Vegetation to Imitate Forest 


the front of the land- [- 


J 


scape. Both hills are 
made of the same soil, that of the re- 
gion in which the model is erected, but 
one is covered thickly with twigs, 
young trees, or shrubs to simulate a 
forest, underneath which is a heavy 
carpet of moss representing the layer 
of leaves and twigs which covers the 
ground in the real forest, while the 
other hill is bare of all vegetation. 
By means of a suitable sprinkling 
device water is made to fall like rain 
with equal force upon the two hills. 
On the forested slope its fall is broken 
by the foliage and it drops gently upon 
the moss-covered surface of the 
ground. The moss and soil beneath, 
which are kept soft and porous by the 
protective cover, quickly absorb the 
rain and allow it to seep out as clear 
water farther down the slope, thus 
forming a mountain stream which 
flows through a green and fertile val- 
ley into a clear lake at the lower end 
of the model. 


turbid stream which drains the valley 
below, and thence into a muddy lake. 
The erosion on the slope loosens 
stones, which are carried down upon 
the valley farms; the silt deposited in 
the channel of the stream diverts the 
water, which opens up gullies through 
the dry land; the main stream is made 
shallower and wider and often over- 
flows into the fields; islands and silt 
bars rise in the stream; and deltas are 
built up in characteristic form at the 
entrance to the lake. 


CLieutenant Conneau of the French 
navy, who is known in aviation circles 
as André Beaumont, astonished Paris 
recently by making a trip over the city, 
following the course of the river Seine 
and varying the monotony of ordinary 
travel by alternately ducking under 
and flying over bridges with his hydro- 
aeroplane. 
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ELECTRICALLY OPERATED 
BATTER-MIXER 


An ingenious batter beater, elec- 
trically operated, is shown in the 
accompanying illustration. The motor 
operates a vertically 
placed friction disk 
against which a 
wheel on the verti- 
cal shaft slides, thus 
giving the latter a 
rotary motion. At 
the lower end of the 
shaft is a horizontal 
disk provided with 
several perforations 
at varying distances 
from its center, into 
which the handle of 
the beater proper is 
inserted. At a lower 
point the handle is 
fulcrumed in a uni- 
versal joint, thus 
4 Y giving the beater a 
rotary shake. Changes 
of speed are attained 
in the same way as in any other 
friction drive. 

If the handle of the beater proper is 
fixed in the central hole of the hori- 
zontal disk, thick batter is obtained. 
If near the periphery, a thinner con- 
sistency is the result. 


NOVEL MOTORCYCLE 
TUBES 


English motorcyclists are trying out 
an innovation in inner tubes. Instead 
of the old method of laying the ends 
of the tubes over each other in the 
outer casing, they are now slipping 
one end into the other, somewhat on 
the principle of a valve. Dome ends 
are supplied which can be cemented to 
the ends of any motorcycle tube. One 
of these dome ends, made of a some- 
what thicker rubber than the tube it- 
self, is closed and shaped like a dome. 
It slides into the other end of the tube 
and a string is tied about its neck just 
below the dome, When the tire is in- 
flated, the dome flattens and prevents 
leakage. It is claimed for these dome 


ends that they obviate the rubbing of 
the two ends of the tube which were 
overlapped in the former method of 
placing them in the outer casing. 


PUMPS WATER BY MEANS OF 
GEAR TEETH 


At the Iowa State College a new and 
simple rotary pump has recently been 
put through thorough tests which 
showed it to be of great efficiency, 

This pump has only two moving 
parts; an outside annular gear and an 
inside spur gear. The main shaft ex- 
tends through the back of the pump, 
carrying a driving pulley on its outer 
end and connecting with the large 
gear. It is the only part that requires 
packing. 

The spur gear is mounted on a stud 
opposite the large gear. There is a 
crescent-shaped projection dividing 
the space between the two gears. By 
reversing the direction of rotation the 
intake pipe may be used as an outlet. 

When the water enters the pump, it 
is carried around by the pockets 
formed by the teeth in the large gear 
and the crescent-shaped projection. 
As it reaches the outlet port the two 
gears come into mesh on the upper 
side and force it out. 

Tests have been made at speeds 
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Sectional View of Efficient Rotary Pump 


varying from 200 to 450 revolutions 
per minute with heads of from 30 to 
150 ft. The highest efficiency was 
reached at 400 revolutions per min- 
ute and was 76.3 per cent. The dis- 
charge of water per revolution was 
about the same at all stages of effi- 
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ciency. At the highest it was about 4 
gal., after deducting leakage. The 
pump has been successfully used in a 
stone quarry drawing water which 


was mixed with mud and fine gravel. . 


A BICYCLE-HANDLE CONTROL 
FOR AEROPLANES 


Believing that an airman who has 
previously learned to ride a bicycle or 
motorcycle will have nothing to un- 
learn and will be better able to main- 
tain lateral and 
longitudinal bal- 
ance if he has a 
control on his 
aeroplane that 
corresponds to 
the action of a 
bicycle handle- 
bar, a Boston 
inventor has de- 
signed such a 
control, 

The handle- 
bar of this novel 
control is cap- 
able of three 
kinds of move- 
ment. Both 
handles may be pushed forward or aft, 
and to left or right, while the turning 
of the handlebar one way or the other 
moves the vertical rudder. Drawing 
back the bar elevates the machine, 
pushing it forward depresses it, push- 
ing it to the left elevates the right 
wing, and pushing it to the right ele- 
vates the left wing. 


PLACING THE RADIATOR 
IN THE FLYWHEEL 


A Roumanian engineer has devised a 
radiator for automobile engines which 
is located in the flywheel. The fly- 
wheel is cast hollow with a tapering 
projection on the front. Pipes lead- 
ing to and from the water jacket are 
connected up to a funnel attachment 
surrounding the flywheel. One of these 
pipes discharges water into the bottom 
side of the funnel, the flywheel catches 
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and carries the water around, and the 
second pipe, provided with a flared end, 
collects the water distributed around 


Automobile-Engine Radiator Designed to be 
Placed in the Flywheel 
the hollow channel of the flywheel by 
its motion and returns it to the jacket. 
The water trickling into the funnel 
from the first mentioned pipe is said 
to be reduced to the proper temper- 
ature for return to the jacket by the’ 
cooling effects of the air movement 
set up by the whirling of the flywheel. 


TROLLEY FEEDING DISH FOR 
BIRDS 


A novel idea in feeding devices for 
wild birds is shown in the accompany- 
ing illustration. A shallow bowl, con- 
taining birdseed, 
bread crumbs, or 
the like, is sus- 
pended from a 
clothesline, and 
the birds perch 
upon its rim and 
sway in the air 
as they feed. 
Lighter lines 
may be attached 
to the bowl 
swing for the 
purpose of draw- 
ing it up to the 
end of the line for refilling with food. 


(The first theft of an aeroplane was 
reported recently from Munich, Bava- 
ria, when Herr Belat, an airman, dis- 
covered his hangar had been entered 
and a monoplane belonging to him 
had been stolen during the early hours 
of the morning. 
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PILE-DRIVER NUTCRACKER 


A nutcracker which seems more of 
a novelty than a practical implement 
for cracking pur- 
poses is being 
marketed abroad. 
It takes the form 
of a pile driver, 
and may be pro- 
cured silver 
as well as in the 
baser_ metals. 
Upon a keglike 
base is mounted 
a holder in 
which the nut is 
placed. Then 
the “pile driver” 
hammer is raised 
to the top of the 
frame by pulling 
a string and al- 
lowed to drop, 
the force of the 
blow being calculated to crack the 
shell. 


MOTOR TRUCK DESIGNED FOR 
U. S. ARMY 


Designs for a _ gasoline-propelled 
motor truck for military service ex- 
clusively have been drawn by Maj. H. 
J. Gallagher, of Seattle, and are now 
in the office of the Department of War 
at Washington for consideration. 
Many features are included which rec- 


of 400 miles, while a reserve gasoline 
tank can be conveniently carried. A 
tank for drinking water for the sol- 
diers is included in the equipment. 
The locker spaces for ammunition, 
rifles, clothing, and the like, are in- 
dicated in the drawing. The ration 
cabinet has a capacity of three days’ 
rations for 14 men. Space for the 
carrying of shelter tents and other 
equipment is also provided. 


“ HYDRO-AEROPLANE” IS A 
PUZZLING DESIGNATION 


The success of the pontoon or float- 
equipped aeroplanes in alighting on, 
rising from, and running on the water, 
is causing, according to L’Aéro, Paris, 
increasing protests against the abom- 
inable appellation “hydro-aeroplane.” 
This journal proposes “air-hydroplane” 
instead of hydro-aeroplane, as not less 
clumsy, perhaps, but easier to pro- 
nounce and more logical, since the air 
indisputably has a better right than 
the water to the first place in the 
name. 

Aside from the viewpoint of L’Aéro, 
it is quite evident that the term “hy- 
dro-aeroplane” is more or less confus- 
ing to the general public. In the first 
place, a hydroplane is a boat, in most 
instances a motorboat, having its bot- 
tom constructed as a series of two or 
more steps, upon which it planes when 
driven at a high speed. The hydro- 
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A Military Automobile for Transportation of Men, Guns, Ammunition, and Camp Equipment 


ommend it as a means of transporting 


troops, guns and ammunition. 

The gasoline tank of the military 
car has a capacity of 80 gal., which 
gives the machine a traveling radius 


aeroplane started out to be a boat hav- 
ing aeroplane wings and an aerial pro- 
peller attached above it to lift it al- 
most wholly out of the water when 
running at a high rate of speed. One 
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or two types, built a year or two ago, 
were lifted completely out of the wa- 
ter by this means, but were never in- 
tended to rise any more than two or 
three feet above the water’s surface. 
Then Glenn Curtiss began experiment- 
ing with regulation aeroplanes 
equipped with pontoons for rising 
from and alighting on the water, and 
the success of the idea both in Amer- 
ica and abroad has resulted in this type 
of machine becoming known as a 
“hydro-aeroplane.” 


VALVE GRINDING IN PLACES 
DIFFICULT OF ACCESS 


Valves not easily accessible by ordi- 
nary means may be ground without 
difficulty with the valve grinder, an 
English invention, shown in the ac- 
companying illustration. In employing 
this grinder, removal of the cylinder is 
unnecessary. Provision is made by the 
tapered thread of the imitation valve 
cap to fit any valve-cap opening. This 


Valve Grinder Which 
Renders Removal of 
Cylinder Unnecessary 


part of the device is recessed and 
drilled to permit a small quantity of 
the mixture used for grinding to drop 
slowly on the lip of the valve. A 
flexible casing passes through the 
center, within which is a shaft, fitted at 
the end with a screwdriver head. This 
engages with the head of the valve 
and is held in place by a spring. A 
handle is provided at the other end 
which, by turning to and fro, twists 
the valve backward and forward and 
thus grinds it. A light spring is placed 
under the valve head which raises the 
valve from its position following a pull 
on the handle and permits further 
moistening of the lip by the grinding 
mixture, 


CABBAGE PATCH ON A PARIS 
BOULEVARD 
A street sweeper is credited with 


having an absolutely unique truck 
garden in Paris. In the tiny patch of 
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A Unique Truck Garden in Paris 


earth at the foot of one of the trees 
adorning the pavement which it is his 
duty to keep clean he grows cabbages 
and lettuce. 


COMBINED GASOLINE FILTER 
AND FUNNEL 


A combined filter-funnel for gasoline 
has been introduced to the English 
trade by’ an American 
department store in Lon- 
don. The device, shown 
in the accompanying 
illustration, combines a 
funnel with a filter of 
fine wire gauze, and by 
its use foreign matter is 
excluded from the auto- 
mobile tank. It is su- 
perior to some other fun- 
nels in that there is no 
waste of gasoline, as the 
supply can rests on the 
funnel during the opera- 
tion of filling the tank 
and there is therefore no 


occasion for holding it in position. 
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DEMONSTRATING LATERAL 
STABILITY 


The non-upsetting quality of a make 
of automobile constructed on the un- 
derslung system 


is being demon- 


Demonstrating That a Certain Make of Automobile 

is Not Likely to Turn Turtle 
strated in the manner shown in the ac- 
companying illustration. The car is 
tilted on the rack at an angle of 55 
deg., or, to put it more simply, the car 
is tilted 4 ft., without upsetting. The 
underslung body means, of course, a 
very low center of gravity, which tends 
to keep the machine from turning 
turtle if it runs into a ditch, or in like 
emergencies, 


HYDROELECTRIC AND SEWAGE 
DISPOSAL COMBINATION 


A sewage-disposal tunnel that would 
also provide water power for a hydro- 
electric plant, thus providing illumina- 
tion for the cities in question, as well 
as solving the sewage-disposal prob- 
lem, is suggested by J. J. Knapp, head 
of the commission appointed by the 
municipalities of Buffalo, Tonawanda, 
North Tonawanda, Lackawanna, Lock- 
port and Niagara Falls. 

The sewage from all these cities is 
daily flowing into the Niagara River 
and over the falls. It is from this river 
that the inhabitants of these cities, 
with the exception of Buffalo and 
Lackawanna, which receive their 
drinking water from Lake Erie, draw 


their water supply. The most feasible 
solution of the sewage problem, ac- 
cording to J. J. Knapp, is to build a 
sewage tunnel from Buffalo down the 
river and through the Tonawandas and 
Lockport to the escarpment at Lewis- 
ton, where a disposal plant could be 
erected. This disposal station would 
reduce the sewage to fertilizer, after 
which it could be put back on the land. 
The water would be returned to Lake 
Ontario, which is below the falls, 95 
per cent purer than before it entered 
the disposal tank. Also, as there is a 
fall of 250 ft. between Buffalo and 
Lewiston, the flow of water in the 
sewage tunnel would be very rapid, 
and a hydroelectric plant could be lo- 
cated near the disposal station to pro- 
vide power. 


NEW FARMAN BIPLANE CAN 
RUN HALF SPEED 


Maurice Farman, the French airman 
and aeroplane builder, has brought out 
a new biplane, the distinguishing fea- 
ture of which is that the control is so 
simplified and so accurate that the ma- 
chine can glide at half speed without 
becoming “unseaworthy.” 

This biplane is a passenger machine 
and weighs about 1,700 lb. when in 
flight. Its ordinary speed is 56 miles 
an hour, but by the simplified control- 
ling device the pilot has a variation of 
speed at his command. In recent tests, 


Controls and Seating Accommodations of New 
Farman Biplane 
the machine ascended during a high 
wind when others were forced to re- 
main on the earth, and at a height of 
about 1,000 ft., the pilot shut his throt- 
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tle down to half-speed and the propel- 
ler could be seen to slacken. Yet 
the machine did not drop at all but 
glided along in a semicircle for half a 
mile, remaining perfectly stable. The 
rudder alone was used. It is said of 
this machine that it answers its con- 
trols as quickly as a monoplane. 

The aeroplane has a span of 51 ft. 8 
in, and is 49 ft. 9 in. long. Without the 
pilot, oil or gasoline, it weighs 1,250 Ib. 
A 7%0-hp. air-cooled 8-cyl. engine placed 
behind the passenger’s seat is the mo- 
tive power, and is so securely lashed 
that it will not come loose except in a 
fatal fall. Most of the spars and tail 
booms are hollow. There are many 
other smaller improvements, such as a 
sector arm at the aileron-control lever 
to take up slack in the cable, and guides 
to keep the aileron-operating wires in 
their pulleys. 


RUBBER DOUGH WATER- 
PROOFS SPARK PLUG 


A motorcyclist, who was often in- 
convenienced by having his motor 
stopped through the effect of rain on 
the spark plug, 
has found that 
the danger of 
such. short-cir- 
cuiting can be 

2 avoided by the 

= use of rubber 

= dough. In wet 

>} weather he cov- 

ered the end of 

the wire and the 

top of the spark 

plug with a liberal chunk of the rubber 

dough used to fill cuts in tires. This 

hardens with exposure to the air and 
forms a perfectly waterproof cap. 


HORIZONTALLY ARRANGED 
WINDMILL VANES 


The feature of this wind motor is in 
the horizontal arrangement of the 
vanes in a semicylindrical hood, which 
is caused to turn freely by the wind 
pressure on its tail, thus exposing to 
the force of the wind only those vanes 


that do not move against the wind. 
The shaft of the hood, as well as that 
of the propeller, is mounted on roller 


Powerful Type 
of Wind Motor 
with Horizon- 
tally Arranged 


bearings. The design of the appara- 
tus permits of such strong construc- 
tion that it may be made of great size, 
with a proportional increase in power. 


HYDROELECTRIC PLANT 
WITHIN POLAR CIRCLE 


Some 100 miles north of the Polar 
Circle the Swedish government is to 
build a powerful hydroelectric plant to 
provide power for the electrification of 
a railroad. The plant is to be located 
on the Lule River at Porjus, in Lap- 
land. The total height of the fall of 
water is about 164 ft., and the total 
available power of the fall at low- 
water level is at least 145,000 hp. By 
building the dam 3,280 ft. long and 
about 165 ft. high it is believed that 
300,000 hp. can ultimately be gained. 

The cost of the plant and the elec- 
trification of the railroad will be about 
$9,000,000. Only 37,500 hp. of the 


available power of the fall is to be util- 
ized by the plant at present projected. 
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LOCOMOTIVE COALING STATION 


A compact locomotive coaling sta- 
tion of low cost is shown in the ac- 


A Compact and 
Comparatively 
Inexpensive 
Coaling Station 
for Locomotives 


SPEED CONTROLLER ON NEW 
THEORY 


Commercial-car owners will be in- 
terested in a new governor which pro- 
hibits the chauffeur from speeding 
and yet enables him to get the full 
power out of his engine on a bad hill. 
This governor has no effect on the 


Motor-Car Speed Controller Operating from Wheel Hub 


motor so long as it runs below the 
maximum speed and does not affect 
the number of shaft revolutions per 
minute. The device, which is driven 
from the front wheels like a speed in- 
dicator and operates an auxiliary 


companying illustration. The struc- 
ture is of steel, 6 by 16 ft. in size, and 
stands between a car siding and the 
locomotive track. Under the coal-car 
siding is a steel hopper into which the 
coal is dropped from the car. A re- 
ciprocating feeder delivers the coal at 
a uniform rate to an endless bucket 
chain, and the buckets lift 
the coal to a chute which 
delivers it into the locomo- 
tive tender at the rate of a 
ton per minute. 

The machine has been 
so constructed that it 
can be operated by an 
electric motor taking 
power from a central 
station, or by a gasoline 
engine. 


throttle of the butterfly type, is 
mounted between the carburetor and 
the intake manifold. The motor can 
be speeded up for a hard pull as long 
as the car itself does not exceed the 
maximum speed. 


CORK-COATED FABRIC FOR 
BALLOONS 


A German manufacturer has brought 
out a new balloon fabric having a 
layer of pulverized cork on its inner 
side as a means of ‘overcoming the in- 
convenience and dangers incident upon 
the heat of the sun’s rays. 

He claims that the exceptionally 
low heat conductivity of cork will pre- 
vent the sudden fluctuations of heat 
in the surrounding atmosphere from 
penetrating to the gas inclosed by an 
envelope of such fabric. The cork 
is firmly incorporated with the rubber- 
ized balloon fabric by means of a vul- 
canization process. 


@An association has been founded in 
London for the purpose of protecting 
and promoting the interests of British 
engineers in foreign countries. 
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THE MYSTERY OF CELLULOSE 
By DANIEL M. GROSH 


[‘ no branch of industrial chemistry 
are the opportunities so great for 
the investigator to achieve professional 
and financial success as the investiga- 
tion of cellulose, which is the substance 
forming the framework of plants. The 
developments of the past are but an 
iota compared with what is promised 
for the future, the field being practically 
inexhaustible. 

This mysterious and least known 
substance, as far as the raw material 
is concerned, is both chemically and 
physically paradoxical to the extreme; 
and with all its prominence and use, 
we know no more about it than we 
ever did. Each question solved brings 
up a new one and the deeper one pene- 
trates the more complex the mystery 
becomes, 

In cellulose we have one of the com- 
monest and most abundant of organic 
products, comprising, when free from 
moisture, one-third of all the vegetable 
matter in the world. We know it 
grows under the influence of sun and 
air but how it is built up is unknown. 
Its actual molecule is also unknown 
and we only know it is composed of 
carbon, hydrogen, and oxygen. The 
chemist can make thousands of other 
organic compounds, knows and can 
combine the atoms without vital en- 
ergy, such as camphor and indigo, brit 
stops short at the synthesis of cellu- 
lose, 

As each small morsel of information 
has been gleaned it has been adapted 
to industrial use, and millions have 
been spent and thousands employed in 
the industries it has created. 

The properties of cellulose which 
make it so adaptable for industrial use 
are its inertness, freedom from decay, 
and resistance to the disintegrating in- 
fluence of air and moisture. The most 
important industries dependent on 
cellulose are paper, cotton, linen, rope 
and twine. The paper mills depend 
upon the forests for it in the form of 
wood pulp, which contains impurities 


that must be removed by chemical 
agents. Wood pulp may decay and is 
not so strong as cotton, but chemically 
they are identical and the chemist who 
can discover how to make it instead of 
taking it from plants or how to make 
the wood variety equal to cotton in 
strength and durability, will have his 
fortune assured. 

The purification of wood pulp was 
one of the most valuable chemical dis- 
coveries of modern times in industrial 
value. The wood chips are digested in 
bisulphite of lime and free sulphurous 
acid, which destroys all but the cellu- 
lose, which after bleaching is pure and 
ready for use. 

Fifty per cent of the wood goes to 
waste and is. waiting for the chemist 
to utilize and turn it into a source of 
revenue. Other opportunities for the 
chemist are improvements in the sizing 
and ink-resisting qualities, the water- 
proofing of paper and the practice of 
loading with foreign materials to alter 
the appearance. 

In the cotton industry, one of the 
great chemical achievements is the 
mercerizing of cotton. This was 
known for 30 years before it was util- 
ized commercially and is based on the 
fact that if a piece of cotton (pure 
cellulose) is placed in caustic soda, it 
shrinks 20 per cent but becomes 50 
per cent stronger and takes dye better. 
If fixed so it cannot shrink, it takes 
on a silken luster. Any chemical dis- 
covery connected with cotton is bound 
to be important. In dyeing cotton the 
question arises why some dyes will 
take and others will not, thus requir- 
ing what is called a mordant, some 
basic mineral salt with which the cotton 
will combine. The cellulose holds to 


the mordant and the mordant to the 
dye. Eventually the chemist will pre- 
pare cellulose to hold the dye directly 
without the injurious mordant, or dis- 
cover a dye with an affinity for cotton. 

Linen is also pure cellulose and a 
fortune is waiting the chemist who dis- 
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covers an improved way of separating 
the flax fibers other than by soaking 
in water. In the plant world there are 
110,000 flowering species, the stems all 
differing, and yet, all told, the indus- 
tries of the world use only about 25 
varieties. The chemist certainly has 
an unlimited source, and infinite possi- 
bilities to work upon, 

Cellulose dissolves in a solution of 
zinc chloride into a sticky syrupy fluid 
and when formed into threads and car- 
bonized, makes filaments for incandes- 
cent lamps, and paper soaked in this 
solution is made into fiber utensils. It 
also dissolves in ammoniacal cupric 
oxide and fabrics coated with this be- 
come waterproof and very resistant. 
Under certain treatment with acetic 
acid it forms excellent insulation for 
electric wires. 

Concentrated sulphuric acid breaks 
cellulose into grape sugar, a process 
awaiting commercializing by the chem- 
ist as well as a method to transform 
the grape sugar formed into alcohol, 
both sure to be exploited especially in 
the way of by-products. Nitric acid 
and cellulose (cotton) forms gun cot- 
ton, which is stepped down into cordite 
and smokeless powders. 

The curious fact that the lower cellu- 
lose nitrates are soluble in camphor, 
is the basis of the production of cellu- 
loid, of which the United States makes 
$5,000,000 worth annually. These same 
cellulose nitrates dissolved in ether and 
alcohol instead of camphor produce 
collodion, so useful in pharmacy, pho- 
tography and surgery. 

One of the great triumphs of cellu- 
lose is artificial, silk. Collodion is 
formed into fine threads and solidified, 
having reverted back to cellulose, 
chemically identical with cotton, but 
with all the appearance and luster of 
silk. Several methods are used but 
all depend upon the final resolution 
back to cellulose. Europe produces 
annually many times as much artifi- 
cial silk as it does natural silk. A 
tree in the forest is worth $10 a ton, 
but spun into silk, $5,500 perton. At 
every turn a mine of financial reward 
awaits the chemist who can improve 


on the present methods as well as dis- 
cover new processes and substances. 
The outer edge of this wondrous and 
mysterious field has only been touched. 

Cellulose has also many unexplained 
properties, for example, it is extremely 
sensitive to light within certain limits. 
Certain chemicals are but slowly af- 
fected by light but when placed upon 
cellulose paper, the paper is instantly 
decomposed by sunlight, being analo- 
gous to positive printing. Other chem- 
icals may also have peculiar proper- 
ties in this connection and a new pho- 
tographic art will no doubt be evolved. 

Under certain conditions cellulose is 
a conductor of electricity and latent 
possibilities exist in this connection, 
one of which may perhaps result in 
electrical printing, direct from type or 
plates without the use of press or ink, 
as the following experiment shows. If 
a coin is attached to the positive pole 
of a battery and a sheet of moist paper 
to the negative pole, the paper shows 
the image of the coin after certain 
treatment. If the poles are reversed, 
the image is not apparent but can be 
produced after a long period by treat- 
ment with a silver salt. 

The synthesis of cellulose must surely 
come, as certain enzymes or ferments 
are able to react with it, which it does 
in the digestive organs of animals, and 
it is spontaneously formed in the sugar- 
beet juice by certain other enzymes. 
Here we have the natural resolution 
and synthesis, and likewise certain mi- 


. crobes can produce it from grape sugar. 


It is to be hoped the American chem- 
ist will be responsible for future devel- 
opment of and discoveries concerning 
cellulose. Surely the rewards will be 
ample and mankind benefited as in the 
past. Foreign investigators have taken 
the initiative heretofore in industrial 
chemistry. We have the talent, the 
equipment and facilities; but have we 
encouragement or moral and financial 
assistance from the interests most di- 
rectly concerned? 


@George Thompson, a Denver airman, 
was killed at Lemar, Col., when his 
machine hit a tree. 
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TRANSPARENCY OF METALS 
AT HIGH TEMPERATURES 


Gold leaf of a thickness of four mil- 
lionths of an inch will, in a cold state, 
allow the green rays of light to pass 
through, but this is the only example 
of light penetrability among metals in 
a cold state. 

Recently, however, European scien- 
tists have turned their attention to the 
fact, discovered by Faraday, that gold 
and silver foil become transparent if 
heated. Thus it has been found that 
at about 1,000 deg. F. gold foil some- 
what thinner than that mentioned 
above becomes completely transparent 
to white light, while a very thin film 
of silver placed on a glass plate be- 
comes transparent at about 740 deg. 
F., the combination of silver and glass 
no longer acting as a mirror. 

Several other metals have been 
found to possess the same property 
when intensely heated, but aluminum, 
despite its lightness, has so far proven 
impenetrable by light. 


AN ADJUSTABLE ANGLE 
UNION 


An interesting union, the connecting 
part in pipe lines, having a joint which 
is ground so per- 
fectly that it re- 
quires no gas- 
ket, and which 
takes the place 
of the elbow as 
well as the ordi- 
nary union is 
being manufac- 
tured in Detroit. It is easily adjust- 
able at any re- 
quiredangle,and, 
on account of 
the liberal area, 
friction is re- 
duced to a min- 
imum regardless 
of the angle. 
The illustrations 
show it as a straight-way union and at 
an angle of 90 degrees. 


THE LAYING OF TEMPORARY 
RAILWAYS 
The work of laying and removing 


temporary railways, such as are used 
in mines, is made considerably easier 


A System of Inside and Outside Clamps Used in 
Laying Temporary Track 
by the new rail fasteners recently de- 
signed in Germany. 

Every other sleeper is provided with 
inside clamps, spaced the proper dis- 
tance apart and fastened down with 
two screws. The remaining sleepers 
are provided with outside clamps, so 
spaced as to tightly clutch the outside 
flange of the rail. In laying the track, 
the sleepers provided with outside 
clamps are laid out straight across the 
roadbed, while the sleepers provided 
with inside clamps are placed at the 
angle at which one is shown in the 
illustration. The rails are then fitted 
under the outside clamps, and the 
sleepers having the inside clamps, and 
laid at an angle, are driven parallel 
with the other sleepers. Thus the 
knocking into or out of a crosswise 
position of the sleepers having the in- 
side clamps, quickly fastens the rails 
solidly in position, or allows the track 
to be quickly taken up. Under test in 
important German coal-mining dis- 
tricts railways of this construction 
were found to be generally satisfactory. 
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OLD OMNIBUSES AS HOLIDAY 
HOMES 
An enterprising individual in London 


recently purchased a number of the 
old horse-drawn omnibuses, discarded 


Old Omnibus Converted into Two-Story Villa 

for Holiday Rental 
when the motorbus became supreme, 
and had them removed to a piece of 
land at one of the watering places. 
After fixing them up as shown in the 
illustration, he rents them as holiday 
residences, 


MOTORCYCLE ENGINE CUT 
OUT BY BRAKE 


A motorcycle rider of Chicago 
whose machine is fitted with a band 
brake has devised a magneto cut-out 
which stops the engine when the brake 
is put on full 
pressure. A wire 
is run from the 
magneto to the 
brake and tapped 
onto the moving 
arm which pulls 
the brake band 
tight around the 
drum when the 
brake is applied. The end of this wire, 
from which the insulation is stripped, 
is bent so that when the brake is fully 
applied, it touches the outside shell of 
the brake, thus short-circuiting the cur- 
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rent. When the brake is released, the 
brake arm, in moving back, breaks the 
connection and holds the wire end 
clear, thus allowing the engine to run 
again. 

The idea is considered excellent for 
emergencies, for the simple back pres- 
sure of the pedals puts on the brake 
and stops the engine without lifting 
the valves, the compression of the mo- 
tor thereby giving added _ braking 
power. 


TRAINING THE PUBLIC TO 
“KILOWATTS” 


So far advanced is the campaign to 
abolish the use of the old familiar word 
“horsepower” and substitute as a meas- 
urement of power the less widely 
understood word “kilowatt” that the 
Bureau of Standards will now record 
power in kilowatts and not horse- 
power, while the American Institute of 
Electrical Engineers recommends this 
use generally. 

There was, before 1911, no precise 
definition of the horsepower that was 
generally accepted and authoritative, 
and different equivalents of this unit 
in watts are given by various books. 
The most frequently used equivalent, 
both in the United States and England, 
has been 746 watts; and in 1911 the 
American Institute of Electrical En- 
gineers adopted this as the exact value 
of the horsepower. 

It is obviously desirable that a unit 
of power should not vary from place 
to place, and the horsepower thus de- 
fined as a fixed number of watts does 
indeed represent the same rate of work 
at all places. Inasmuch as the “pound” 
weight, as an element of the unit of 
force, varies in value as the accelera- 
tion of gravity varies, the number of 
foot pounds per second in a_ horse- 
power accordingly varies with the lati- 
tude and altitude. It is equal to 550 
foot pounds per second at 50 deg. lati- 
tude and sea level, approximately the 
location of London, where the original 
experiments were made by James Watt 
to determine the magnitude of the 
horsepower, 
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The “continental horsepower,” which 
is used on the continent of Europe, 
differs from the English and American 
horsepower by more than one per 
cent, its usual equivalent in watts be- 
ing 736. This difference is, histori- 
cally, due to the confusion existing in 
weights and measures about a hundred 
years ago. 

Since a unit of power should repre- 
sent the same rate of work at all places, 
the “continental horsepower” is best 
defined as 736 watts. This is equiva- 
lent to 75 kilogram meters (542.5 foot 
pounds) per second at latitude 52 deg. 
30 min., or Berlin. 

These values, 746 and 736 watts, 
were adopted as early as 1873 by a 
committee of the British Association 
for the Advancement of Science. The 
value, 0.746 kilowatt, will be used in 
future publications of the United 
States Bureau of Standards as the ex- 
act equivalent of the English and 
American horsepower. It is recog- 
nized, however, that modern engineer- 
ing practice is tending away from the 
horsepower and toward the kilowatt. 


STEREOSCOPIC MICROSCOPE 
WITH SINGLE OBJECTIVE 


A new microscope which gives a 
stereoscopic view of the object, al- 
though only provided with one objec- 
tive, was recently exhibited before the 
French Academy of Sciences, Paris. 
Its range of magnification is from 10 
to 400 diameters, giving an excellent 
relief-view. Previously constructed 
binocular microscopes having two ob- 
jectives were not satisfactory for mag- 
nifications over 80 diameters. 

With this new microscope the objec- 
tive can be placed very close to the ob- 
ject, which increases the magnifying 
power, and the objective of any ordi- 
nary microscope can be used with it. 
The pencil of light, after passing 
through the objective, is divided by 
means of two reflecting prisms into two 
equal and symmetrical parts which 
pass to the oculars, the distance be- 
tween which can be adjusted to suit 
the pupillary distance of the observer. 
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BELLOWS AID IN PLAYING 
CLARINET 


European musicians who play wind 
instruments are interested in the in- 
vention of a German of their profes- 
sion which only 
makes it possible to sus- p 
tain a long note or series 
of notes without taking a 
fresh breath, but relieves 
much of the fatigue inci- 
dent to the forced breath- 
ing necessary in perform- 
ing a long or difficult 
part. 

The apparatus is simply 
and cheaply made and 
is essentially a sort of 
auxiliary lung for the 
musician who handles 
a horn, a clarinet, an 
oboe, or any other 
wind instrument re- 
quiring sustained and 
forced breathing. The 
musicians who have 
observed the use of the apparatus say 
that it aids rather than injures the 
tonal effects of a legato movement. 

The “aerophore,” as the apparatus 
is called, consists primarily of a com- 
pressed-air tank. This tank is attached 
at the end of the instrument farthest 
from the player and from it a rubber 
tube runs down to the floor and con- 
nects with a bellows operated by 
means of the musician’s foot. The 
upper end of the tank has a brass or 
silver tube running alongside of the 
instrument and terminating in a 
mouthpiece parallel to the ordinary 
mouthpiece of the instrument. 

In using the apparatus, the player 
puts both mouthpieces into his mouth 
and when necessary works the bellows. 
This fills his cheeks with air which he 
forces into his instrument. 

Some little practice is required to 
learn to use the two mouthpieces at 
once, but the trick of doing it is said to 
be easily mastered. 


@Tar oil is being used as a fuel for sev- 
eral Diesel engines of 600 to 800 hp. 
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AUTOMOBILE DASHBOARD AS 
STORAGE SPACE 
That the deep, inset dashboards of 


the present type of automobile body 
may be used for the storage of small 


\\\ 


Showing the Possibilities of Dashboard Storage 


articles has been demonstrated by an 
English motorist. His dashboard is 
arranged as shown in the drawing, 
there being a tall cupboard at each 
side and two small shelves. The left- 
hand cupboard is divided up into felt- 
lined partitions to carry a bottle of 
whiskey and a siphon of soda, with di- 
visions at the top for glasses. The 
right-hand cupboard is used for the 
storage of dusters, oil cans, and the 
like, and the shelves provide a place 
for gloves, goggles, tobacco and 
matches, maps, etc. 


SAFETY INDICATORS FOR 
AIR PILOTS 


Officers of the United States army 
and navy who are interested in aero- 
nautics are just at present engaged in 
a discussion with certain French man- 
ufacturers over the relative merits of 
“speed indicators,” which are in reality 
danger (or safety) signals for air pilots. 

The apparatus in question is called 
an anemometer-vane indicator and is 
designed to show the airman the speed 


at which he is going, the velocity of 
the wind, the angle at which he is at- 
tacking it and whether he is rising or 
falling. The essential principle of the 
apparatus is that a resisting surface 
measures the velocity of the wind. 

United States army officers claim 
that this apparatus cannot at all times 
be accurate as it must be dependent 
on a spring and adjusted on the ground 
before flight. The spring is at that 
time set at zero. It is the view of the 
Americans that the essential thing is 
not so much accuracy at zero, but at 
and near the standard speed of the air 
craft. This is because the range of 
speed in an aeroplane is very restricted. 

One of the most noted French au- 
thorities on the subject of aeronautics 
asserts that none of the indicators at 
present on the market goes far enough 
in the solution of the problem of safety 
in the air. So far, the most satisfac- 
tory of these little devices does no 
more than tell the pilot, in shorter time 
than he would otherwise know it, just 
how his craft is behaving. He has then 
to work his controls accordingly. So 
this authority recommends the produc- 
tion of an indicator that will not only 
tell of the air conditions about the aero- 
plane, but will at once automatically 
operate the controls—in short he sug- 
gests an automatic stabilizer. These 
views coincide with those held by emi- 
nent American authorities. 


QUICK REPAIR METHODS 
FOR RACING PITS 


The necessity for rapid repair work 
in automobile racing has resulted in 
many labor and time-saving devices 
being designed by the 
repair specialists who 
inhabit the racing pits 
during contests. Among 
the many time-savers the 
clip for valve springs 
and the spark-plug ar- 
rangement here shown 
are of particular interest. 

To replace a defective valve spring 
on a hot engine in minimum time re- 
quires much ingenuity, and the way 
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devised by one of the “pit” repair men 
is ingenious. He made a number of 
clips from sheet steel, having the re- 
quired length, and with the ends 
turned over at right angles for about 
a quarter of an inch, and then com- 
pressed the spare springs and held 
them compressed by slipping two clips 
over each. Similar clips are used in 
removing old springs, a lifter being 
employed to lift them. When the new 
valve spring is inserted, the clips are 
quickly removed, and 
the spring snaps into 
position, 

When a change of 
spark plugs is required 
it is often found that 
the plugs have become 
so tight that the cyl- 
inder caps screw out at 
the same time. A num- 
a ber of spare plugs are 
therefore prepared 
ready screwed into 
cylinder caps, and 
with socket wrenches 
attached, to meet such an emergency, 
which, dealt with in the ordinary way, 
would consume much greater precious 
time. 
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ENGINE CRANKER USED ON 
HYDRO-AEROPLANE 


It is obvious that the method of 
starting an aeroplane’s engine resorted 
to on an aviation field, which consists 
in grasping the 
wooden propeller 
or propellers and 
whirling them 
around, is im- 
practicable for 
hydro-aero- 
planes, There- 
fore the Burgess 
hydro-aeroplanes 
are provided 
with a special 
starting device, 
w hich consists 
of a long handle inserted in a socket 
fastened on a special ball ratchet on 
one of the sprockets of the chain drive. 
Pulling this handle up turns the engine 
over twice, or even three times, and 
always starts it without difficulty. The 
throttle is, of course, shut down, and 
the operator has an opportunity to re- 
sume his seat while the hydro-aero- 
plane is moving slowly through the 
water. 


GERMAN TRACK PLANERS 


A track planer of ingenious type, 
constructed in Germany, is shown in 
the accompanying illustration. The 


An Ingenious Electrically Operated 
Track Planer of German Design 


planers, which are mounted on a light 
four-wheeled truck, are electrically 
driven. The shifting of the weights on 
the long planer shafts, extending out 
from one end of the truck, regulates the 
pressure of the planers on the track 
surface, 


A SURPRISE IN MATHEMATICS 


Supposing an automobile and an 
aeroplane were racing around the 
world, the automobile running along, 
say, a meridian, a 
distance of approxi- 
mately 25,000 miles, 
and the aeroplane 
along the same me- 
ridian but 528 ft. or 
one-tenth mile above 
it, how much longer 
would the run of the 
latter be? No small 
handicap, one would think, but surpris- 
ingly insignificant, as a simple calcu- 
lation will show, for the difference in 
the two paths will be found to be only 
about 3,300 ft. or a little more than 
half a mile in favor of the automobile, 
which is scarcely worth mentioning. 
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ANCHOR PLATES REPLACE 
TIRE TAPE 
Anchor plates connected by four 


strong chains have recently been pat- 
ented as the latest innovation in re- 


Chain and Anchor Plate Tire Repairer 


pairing automobile punctures, cuts 
and blowouts. Their purpose is pretty 
well explained by saying that they are 
designed to replace the troublesome 
tape ordinarily used after a blowout to 
prevent the inner tube from coming 
out through the hole in the tire. The 
four chains are permanently fastened 
to one of the anchor plates and the end 
links slide into dumb-bell slots on the 
other anchor. This holds the broken 
portions of the casing closely together. 


LILLIPUTIAN FARMS ON 
FRENCH ISLANDS 


On the numerous small islands in 
the English Channel and in the At- 
lantic along the coast of Brittany may 
be found some of the smallest “farms” 
in the world. Many of these islands 
are for the most part laid out into 
evaporation basins, divided by dikes, 
for the production of salt. These 
dikes provide narrow strips of remark- 
ably fertile soil, and the vegetable 
patches upon them are the most valued 
possessions of the inhabitants.. By 
continuous divisions among succeed- 
ing generations of heirs the holding 
of a single family has, in some in- 
stances, dwindled down to a mere 10 
square feet. 

When the individual owner does 
not cultivate his “farm” for his own 
benefit, whole communities cultivate 
the strips jointly, sharing the products 
pro rata. The crops consist of onions, 
potatoes, cabbage and other vegeta- 
bles, together with oats, corn, clover, 
timothy, etc. 


A NEW CHAIN-DRIVE FOR MOTORCYCLES 


The generally adopted form of 
power transmission from motor to 
drivewheel on a motorcycle is the 
belt ; chain and gear drive having been 
abandoned as impracticable. 

A happy combination of the prin- 
ciples of chain and belt 
drive, however, has 


that the groove of this pulley is lined 
with leather, Thus, in this part of the 
transmission friction drive is retained, 
just as in the belt-drive machine, while 
the engine end of the drive is chain 
and sprocket. 


been recently devised 
by a French engi- 
neer. By substituting 
sprocket wheels for the 
grooved driving and 
tension pulleys, most 
of the loss of power 
caused by sliding of 
the belt is claimed to 
be eliminated, while on 
the other hand, the 
large pulley on the 
drive wheel is the same 
as on a regulation belt- 
drive machine, except 


A Combination Chain-and-Sprocket and Belt Drive for Motorcycles 
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SPRINKLER THAT SPRINKLES ITS OWN PATH 


The problem of 
laying the dust 
which rises from 
dirt and macadam 
roadways is always 
of interest to munic- 
ipal engineers. Al- 
though treatment 
with crude-petro- 
leum products is 
now in common use, 
and has proved very 
successful, the high 
cost of this method 
is often prohibitive, while daily sprin- 
kling with plain water is both effective 
and inexpensive. The motor sprin- 
kling apparatus here shown is the first 
of its kind, and was designed for the 
street-cleaning department of Indian- 
apolis, The feature of this sprinkler 
is that the nozzles are slightly in front 
of the body of the truck, thus allow- 
ing the apparatus to sprinkle its own 
path. ._The riveted tank, of 1,400-gal. 
capacity, is mounted on a 614-ton truck, 
securely guyed to prevent the tank 
from slipping. The water is forced 
through the nozzles by a double-acting 
force pump, which is driven by the 
automobile motor. 

The nozzles are adjustable within 
wide limits, so that the quantity of 
water thrown out and the distance to 


Rear and Front Views of Newest Form of 
Water Wagon, Which is a Motor-Driven 
Vehicle That Sprinkles a Wide 
Expanse of Pavement 


which it is thrown 
can be regulated by 
the driver, to suit 
the conditions. Ob- 
viously, with a pump 
maintaining a con- 


stant pressure, the 
water can be 
sprinkled over 


a much wider stretch 
of roadway than 
would be _ possible 
were the water per- 
mitted to flow out 
by gravity, and the areas sprinkled 
can be maintained constant until the 
last drop is out of the tank, whereas, 
with gravity feed, the area naturally 
diminishes with the loss of head in the 
tank. It is claimed that a roadway 
from 70 to 80 ft. wide can be sprinkled 
at one operation, and at a rate of well 
over 10 miles an hour, which naturally 
is quite beyond the scope of the horse- 
drawn sprinkler. 


CA new projectile for use against d'r- 
igibles and balloons, provided with a 
device which at the contact of the pro- 
jectile with the envelope causes an 
electric spark to be emitted, thus ignit- 
ing the gases, has been invented in 
Germany. 
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GREAT DEPTHS 


A compressed-air pump, manufac- 
tured in Germany, and particularly 
adapted for raising water from deep 


sources, is shown in the ac- 
companying drawing. The 
pump consists of a water 
pipe, open at the bottom, 
and a smaller air pipe con- 
nected with it by a specially 
constructed joint. The two 
pipes are parallel and very 
close together, in order that 
the bore hole for the pump 
casing may have a _ small 
diameter. 

When this pump is used 
to elevate water from only 
a small or medium depth it 
is necessary that the air and 
water pipes be sunk verti- 
cally into the water for from 
one-half to two-thirds their 


length. The compressed air 
introduced into the water 


pipe rises in this pipe along 
with the water, so that the 
column rising is alternately 
water and air. 


AIR-BUBBLED RUBBER 
FOR AUTOMOBILE 
TIRES 


In the search for a substi- 
tute for pneumatic automo- 
bile tires, a French concern 
is seeking to produce a tire 
filling that will provide a 
degree of resilience ap- 
proaching that of com- 
pressed air, but which, ac- 
cording to the Motor World, 
will be free from the con- 
stant tendency to escape that 
is manifested by closely con- 
fined atmosphere. 

The plan comprises the 
use of a very considerable 
volume of nitrogen, put up 


so that it is divided into an enormous 
number of tiny globules, each sur- 
rounded by a cell of thin but tough 
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COMPRESSED-AIR PUMP FOR _ rubber. Nitrogen is used because it will 


not seep through rubber as will oxy- 


gen. 


In making this tire filler, rubber 

is so treated while in a semiliquid state 

that it assumes a frothy consistency, 

there being a great deal of bubble 
and very little rubber. While in this 
condition the rubber is vulcanized 
in iron molds, and, upon being taken 
from the mold, expands consider- 
ably without, however, losing its 
shape. 

This rubber “froth,” when placed 
in an outer tire, undergoes a con- 
siderable reduction in size, with a 
corresponding increase in pressure. 

It is claimed that the amount of 


rubber in this filling is about 
the same as that in the inner 
tube of an ordinary tire of 
the same size. 

As the small number of 
diminutive cells pierced 
would bear an almost infin- 
itesimal ratio to the whole 
number, a puncture in this 
filling would have no effect 
whatever. 

The French army is con- 
ducting tests of the air-bub- 
ble filler to ascertain its 
suitability for the tires of 
army trucks. 


ACCIDENT PREVEN.- 
TION IN MACHINE 
SHOPS 


The management of a ma- 
chine-tool works in Provi- 
dence, R. I., has, during the 
last several years, kept a 
careful record of all accidents 
and made a study of them in 
the endeavor to ascertain 
just where danger is greatest 
and what accidents can be 
prevented by means of im- 
proved safety devices. One 
recently installed device, 


particularly interesting, is an 
electrically operated control 
by which the power at the engine room 
can be stopped by pushing a button 
anywhere in the works. 
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On Wrecking This Building, Erected in 1823, It was Discovered to Have a Skeleton Similar to That 
Adopted in the Erection of Modern Buildings, but, of Course, of Great Timbers Instead of Steel 


MODERN CONSTRUCTION IN 
OLD BUILDING 


The razing of an old four-story bank 
building in Providence, R. I., erected in 
1823, shows that the particular method 
of building construction now prac- 
ticed, credited to a Chicago architect of 
the early eighties, was used, in one in- 
stance at least, nearly a century ago. 

Steel construction was unknown in 
1823, but John Holden Greene, who 
erected the building in Providence, 
used wooden timbers instead of steel, 
in exactly the way steel is now used. 
He erected the building’s skeleton of 
great logs of spruce, adding the brick 
front with its granite facing, and 
tying the latter to the frame with great 
bolts at .each floor. 


APPEALS TO MOTORISTS 
FOR QUIET 


“Zone of Quiet” has become a fa- 
miliar sign in American cities in the 
vicinity of hospitals, but a variation of 
this legend is coming into use in the 
streets of London. The accompanying 
illustration discloses it. An American 
probably would at first interpret it as 
an appeal to the “hooligan” element, 


as “hoot,” in United States parlance, 
means a jeer or shout of contempt. 
The sign, however, is directed at the 
motor-car driver who is thus requested 
not to. sound his honking horn, 
squawker or siren near the house 
where there is serious illness. Before 
the day of rubber-tired vehicles it was 
the custom to strew the street with 
straw or tan bark, but now the auto- 


A London Street Sign Which Appeals to Motor-Car 
Drivers to Keep Their Horns Silent 

mobile horn has become a greater an- 

noyance to sick people than the clatter 

of iron-shod feet on the pavement. 
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Wolf-hunting by night in Northern Russia is in strong contrast to practically all other hunting 
Sports in that the animals chase the hunters instead of being chased by them. The hunting party rides 
in a sleigh drawn by three fast horses, and young pigs, carried in a basket, are used to attract the 

quarry. A pig is held aloft by the tail and its squeals lure the wolves toward it, the hunters shooting 
them down as they follow the swiftly moving sleigh. 


THE STUMP INDUSTRY IN MICHIGAN 


Norway-pine stumps have become a __ gal. of turpentine, 57 gal. of tar, and 
by-product of cut-over timber lands in 40 bu. of charcoal are produced from 
Michigan to such an extent that one one cord of the raw material. 
factory is buying the material in a The stump-pulling apparatus shown 
territory within a 50-mile radius of in the illustration, and used to a con- 
the plant, siderable extent in the stump indus- 

Resin, turpentine and tar are taken try of Michigan, is operated by three 
in paying quantities from the old men and a team of horses. The ap- 
stump and roots. The farmers are paratus is set up over the stump, a 
paid a rate that reimburses them good hold is secured upon it, and 
for taking the stumps out of the then it is pulled by winding up 
ground and loading them on flat- the big perpendicular screw, 
cars, and the land thus cleared power being obtained by 
is, in a great many driving one of the 
instances, being horses around the 
planted with fruit apparatus. 
trees. 

When the stumps 
reach the _ factory 
they are cut into for gasoline en- 
short blocks or gines the lower 
chunks and placed in i aa part of the plug 
cagelike steel cars, remains fixed in 
which are run into a retort heated to the cylinder when the upper part is 
the required temperature. About 26 taken out to be cleaned. 


GIn a new two- 
piece spark plug 
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TERRAPIN HUNTING IN 
THE SOUTH 


Terrapin farming is one of the indus- 
tries peculiar to the lower coast of 


Louisiana and Mississippi. At Grand 
Isle, on the southern shore of Louis- 
iana are pens. containing as many as 
9,000 terrapins, and the big turtles are 
hunted with dogs in the surrounding 
swamp prairie. 

The terrapin is fed regularly with 
meat and the mere chopping of the 
meat ax on the block near the pen 
will bring them racing to that end 
of the pen like chickens to a feed 
of corn, 


A TORPEDO THAT CARRIES 
A GUN 


The gun-torpedo, devised by 
Commander Cleland Davis, of the 
United States Navy, and recently 
tested in the waters of the Chesa- 
peake, carries an 8-in. gun capable 
of expelling a projectile with a 
muzzle velocity of about 1,000 ft. 
per second, With the gun-projected 
projectile replacing the guncotton 
warhead of the Whitehead torpedo, 
little of the force is dissipated in 
disturbing the surrounding water, 
practically all the force being cen- 
tered in driving the projectile out 
of the gun. 

When the gun-torpedo is 
launched, the little propeller at the 
upper side of the torpedo’s nose re- 
volves, and this releases a tripping 
rod, thus enabling the gun to be 
discharged when the torpedo strikes 
the enemy’s hull, When this 
tripping rod hits the hull or 
other obstruction it is driven 
backward and engages a trig- 
ger which first compresses a 
spring and then releases it, 
so that the pin can strike the 
primer head and set off the 
explosive which drives the 
projectile out of the gun. The projec- 
tile, thus driven through the hull of the 
enemy, is exploded a predetermined 


time very shortly after the impact. 


A Terrapin Pen on the Southern 
Coast of Louisiana 
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MOTHER PLEADS FOR DEAD 
AIRMAN’S IDEALS 


On the eve of her son’s funeral, 
Lady Loraine, the mother of Captain 
E. B. Loraine, of the Royal Flying 
Corps of England, who was killed in 
the performance of his duty, wrote the 
following letter to a London news- 
paper pleading for a greater develop- 
ment of the military aerial service: 

“On the eve of my son’s funeral I 
ask you of your 
courtesy to pub- 


lish this letter, 
4 trusting you will 
deem it timely 


and likely to have 
the result which, 
in loyalty to my 
son’s ideals, I am 
ambitious to see 
fulfilled, 

“The unanimity 
with which deep 
regret has been 
expressed at the 


loss of Captain 
Loraine’s services 
to his country, 


and the recogni- 
tion by those in 
highest authority 
that his services 
were of a charac- 
ter of which the 
Empire stands 
most in need in 
the matter of land 
defense, embold- 
ens me to plead 
with my country- 
men, and country- 
women, that they 
should raise with- 
in the next few 
weeks not only a 
National, but an 
Empire Fund, to 
be presented to 
the Crown; in or- 
der that the Royal Flying Corps (an 
essentially vital arm of the Naval and 
Military Services) be put at once upon 
such a sound financial basis that no 
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alternation of government, no loss of 
individual life in pioneer work, may 
cause the slightest check to the ad- 
vance movement.” 


POWER FERRYBOAT USED BY 
MOTORISTS 
The motorists touring England will 


no longer be subjected to the incon- 
veniences of the old-style hand-pro- 


Stability Test for Power-Driven Ferryboat 


pelled ferryboat, if more watermen 
will adopt a small power-driven boat 
such as is now in use at the Loch 
Leven ferry in Scotland, A few years 


ago an old-school oarsman would have 
sneered at the idea of a motor ferry, 
but so rapidly is it finding its way into 
inland water service, that it is safe to 
say that in a few years the hand-pro- 
pelled ferry will be obsolete. 

The very interesting boat recently 
put into service at the above-men- 
tioned ferry, is equipped with a turn- 
table platform for carrying automo- 
biles. It is 30 ft. long and has a beam 
of 14 ft., the excessive beam being nec- 
essary for the stability of the craft 
when loaded. When the boat comes 
alongside the jetty, the turntable is 
turned at right angles to its keel and 
the motor car is driven upon the boat 
by its own power. Then the turn- 
table is straightened up, and, after the 
trip is made, the car is again turned 
and may be driven off the boat and up 
the bank. This ingenious device does 
away with all the vexing delays of 
loading and unloading. 


HUGE STONE SLAB QUARRIED 
BY THE ANCIENTS 


At Baalbec, Syria, is a great stone 
slab, 69 ft. long, 14 ft. broad, and 17 ft. 
in depth, and weighing 1,500 tons, 
quarried by the Ancients with the in- 
tent of using it to adorn the “Temple 


Photo by Ameri 


A 1,500-Ton Stone Slab Quarried in Syria by the Ancients 
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of the Sun,” located near by, and now, 
of course, in ruins. The ‘huge mono- 
lith is said to be one of the largest 
ever quarried, but in the temple wall 
which still stands are many others of 
almost as great a size. 


RADIATOR WITH INDIRECT 
RADIATING SURFACES 


A remarkably effective radiator has 
been devised by a professor of a tech- 
nical high school in Prussia. The 
fundamental principle of the apparatus 
is the use of a great number of indi- 
rect radiation surfaces made of a ma- 
terial that has a high conductivity of 
heat. For this purpose very thin zinc- 


The New German Radiator Which is Said to Give 
an Extraordinary Amount of Heat 
covered copper bands ‘are disposed 
radially in the circular body of the 
radiator between the concentrically ar- 
ranged hot-water or steam-heating 
coils, which are flat. By properly cal- 
culating the surfaces, cross sections 
and other dimensions, an extraordinary 
heating ‘efficiency is obtained with a 

minimum of material. 

This efficiency is said to be so great 
that a radiator 28 in. in diameter and 
14 in. high can raise the temperature 
of nearly 400,000 cu. ft. of air over 100 
deg. F. per hour. 


€ Lieut.-Col. C. B. Winder, of the Ohio 
National Guard, is the first militia of- 
ficer granted an air pilot’s license by 
the War Department. 
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GLASS-INCLOSED LABEL 
FOR PLANTS 


An ingenious plant label recently 
placed on the market consists of a 
small flat glass 
tube open at one 
end. The other 
end is closed 
and finished 
with a_ glass | 
ring, by means | 
of which the 
label can be af- | 
fixed to the 
plant. The name 
of the plant is 


written on a 
piece of oiled 
paper provided 


for the purpose, 
and __this is 
slipped into the 
tube and held in 
position by a 
small rubber cap, which fits over the 
open end. This label is dirt and water- 
proof. 


A Glass-Enclosed Label 
Marking a Bride Rose 


GARAGE CONSTRUCTED IN 
RETAINING WALL 


A Los Angeles development com- 
pany found it necessary to cut several 
miles of winding roadway into the 
sloping hillsides of the Montecito 
Hills, which are being laid out for 
home _ builders. This made long 


One of the Garages Builtinto a Concrete Retaining Wall 
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stretches of concrete retaining walls 
necessary on the uphill side of the 
roads. Ordinarily, such walls are used 
only as retainers, but in this instance 
they are also utilized as garage space. 
The walls are about 9 ft. in height, and 
small concrete garages are constructed 
into them at certain intervals. The 
top of the retaining walls is the side- 
walk of the uphill side of the roads, 
and at each garage there is a flight of 
steps leading up to it. 


COMPRESSED-AIR GUN FOR 
COAL MINING 


This machine, which resembles a 
cannon, is a compressed-air gun for the 
mining of coal. It weighs 900 Ib., and 
exerts a pressure of 2,000 Ib. against 
the piston which is shown projecting 
from its mouth. The piston, directed 
against the coal, strikes 100 blows per 
minute. 

It is a portable machine, resting on 
two wheels, and pushed about by 
means of the large handle provided at 
the rear end. 


CThe effort to save the time of trans- 
atlantic travelers has taken the form 
of a project to build a railroad across 
Ireland, a company with a capital of 
$6,500,000 having been formed for the 
purpose. 


THE MOST POWER FOR THE 
LEAST FUEL 


A new French modification of the 
famous Diesel engine has just set a 
new mark for low fuel consumption 
per horsepower of energy output. As 
is generally known, the Diesel motor 
has long held the efficiency record, 
with a fuel consumption of .43 lb. of 
petroleum per horsepower hour, equal 
to a conversion of over 40 per cent of 


A Cannon-Like Coal-Mining 
Machine Constructed for 
Convenient Use in 
Narrow Quarters 


the theoretical heat units in the fuel 
into mechanical energy, but the new 
engine has brought the figure down to 
.392 Ib. per horsepower hour—and this 
with a 500-hp. marine power plant 
burning the cheapest grade of crude 
residue oil. 

Something of what this may mean 
to the future of the marine power 
problem will be appreciated by a peru- 
sal of the test figures given out on this 
motor. According to these, in a test 
run at the normal speed of 400 revolu- 
tions per minute, the fuel consumed 
in an hour was 183 lb. 9 oz., which at 
3 cents a gallon would cost 73 cents. 
An ordinary 500-hp. gasoline marine 
engine in the same time consumes 314 
Ib. of fuel, which at 12 cents a gallon 
equals about $5.16 an hour, just about 
seven times as much. Moreover, on a 
given tank capacity, the greater weight 
of fuel consumed by the gasoline mo- 
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tor will give a vessel equipped with it 
a much less radius. without refilling 
tanks. The comparative safety of 
crude oil as compared with gasoline is 
also an important consideration. In 
another test, of a 40-hp. motor, in four 
hours the consumption of heavy Rus- 
sian residue oil was 1%4 gal. against 
the 4 gal. which would be excellent 
economy for a gasoline motor of the 
same power working under full load. 
These motors are built in sizes all the 
way from a 2-cyl., 10-hp. to an 8-cyl., 
6,000-hp., and they have, so far, been 
built exclusively for the French gov- 
ernment, which has adopted it for the 
navy. The extreme economy of this 
motor is due to a curious scheme of 
double injection during each working 
stroke. The engines are four-cycle, 
and as in all Diesel motors, the fuel is 
injected into air compressed to about 
500 Ib. per square inch, which renders 
it so hot that ignition occurs spontane- 
ously upon injection. But in the new 
design, there is the dual injection, the 
first sprayed in by an air blast at a 
pressure of 800 lb. per square inch, 
and burned at constant pressure, and 
the second a rapidly following addi- 
tional charge, burning at constant 
volume. 


BIRDS AND POLAR BEARS 
AS TRAINED FISHERS 


Birds are trained, in China, to catch 
fish according to the Fishing Gazette. 
At a given signal they dive into the 
water and bring up large fish grasped in 
their bills. It is said that polar bears 
were at one time taught by the Ice- 
landers-to jump into the sea and catch 
seals, and there are other instances in 
which animals have been trained to 
capture water creatures. 


SUSPENDERS FOR WOMEN 


The latest dress idea borrowed from 
men by woman is the suspender. Sev- 
eral large London department stores 
have been exhibiting suspenders in 
their windows as the latest approved 
method of holding skirts in position. 


New Skirt Supporter Resembles “Galluses” and 
Relieves Pressure around the Waist 


The suspenders for women are made 
of a web material, and can be pur- 
chased in almost any color. 


The death rate in Australia is 10.5 
per 1,000. Only one country in the 
world can show a better rate, New 
Zealand, where it is 9.75. 
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PHOTOGRAPHING THE “CURVATURE OF THE EARTH” 


By C. H. CLAUDY 


You would say it could not be done, 
and, in fact, it cannot, for the photo- 
graph herewith, while taken from a 
balloon at a height of a mile and ap- 
parently showing the curvature of the 
earth, represents one of the numerous 
cases where a camera tells a most as- 
tounding lie. 

The curvature is an effect of the 
kind of camera used and the angle at 
which it was pointed. The instru- 
ment was what is known as a pano- 
rama kodak, the objective tube of which 
can be swung through an arc. The 
film is held in a curved position, the 
radius of the curve being equal to the 
focal length of the lens. In making 
an exposure, the lens tube is held to 
one side of the camera, and, when re- 
leased, describes an arc of a circle 
through the air. The image formed 
at the focus of the lens is thus im- 
printed on the photographic film in 
successive overlapping stages. 

In any picture of this kind, distor- 


tions are present, less pronounced in 
the case of landscapes than in pictures 
of buildings, but this defect may be 
corrected by bending the print in a 
semicircle and looking at it in 
that position. This particular 
picture, however, was made 

with the camera pointed 
downward at an angle, and 

therefore the resulting 

distortion cannot be cured 


by any form in 
which the print may 
be twisted, 


It need _ hardly 
be said that no 
curvature could 
be seen as 
shown in this 
photograph, no 
matter at what 
height the bal- 
loon may have 
been, for the 
visual effect 


Photo by Olaudy, Washington 


Panoramic Photograph of Earth’s Surface from a Balloon Gives the Deceptive Appearance 
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from a bal- 
loon is that 
the earth ap- 
pears con- 
cave, like a 
great bowl, 
and the high- 
er one is the 
greater this 

effect, the reason 

being that the 

horizon, always 

on a level with the 

eye, becomes more dis- 

, tant the higher one 

rises, while the earth is obviously far 
below. 


FLATIRON AN AID IN 
ENGINEERING 


Waterproofing a shaft lining with 
an electric flatiron appears to be a 
novel adaptation of a domestic utensil 
for engineering purposes, but such a 
thing was done in connection with the 
construction of the enormous Catskill 
aqueduct which will convey water to 
the people.of the city of New York. 
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In the contract for the construction 
of one of the shafts, the stipulation 
was made that the shaft lining should 
be of concrete, followed by a lining of 
porous building tile, on which was to 
be placed a layer of waterproof felt 
with a final covering of concrete. The 
contractor found great difficulty in 
keeping the waterproof felt in place 
until the concrete could be applied. It 
did not adhere well to the tiling and it 
was found impracticable to attach it by 
the usual methods. One bright engi- 
neer on the works, however, found 
that the felt could be held to the tile 
if it were heated—but the difficulty 


was in heating it fast enough. An 
electric flatiron was procured and 


found to do the work in fine shape. 
The felt would be moistened with a 
damp sponge, placed against the tile, 
and the iron passed over the other 
face. It was found that an expert 
workman could do the work rapidly. 
Two 8-lb. irons were used in the lin- 
ing of 486 ft. of shafting. So great 
was the success, that the contractors 
have adopted this method of lining 
shafts. 


of Curvature of the Earth, While to the Eye in a Balloon the Appearance is That of a Bowl 
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ELECTRIC BRANDING’ IRON 
FOR COMMERCIAL USES 


The electric branding iron is steadily 
growing in popularity for commercial 
purposes. 


One of the large automo- 


Branding the Name 
and Address of the 
Firm on a Box 


bile-tire companies uses them for 
branding tires, and they are also ex- 
tensively used for branding packing 
boxes, and the like. The ordinary iron 
soon cools and has to be reheated, 
while the electric iron is always ready 
after the few minutes of preliminary 
heating. 


PERFUME PUT UP IN 
PENCIL FORM 


The perfume pencil is a novelty 
likely to meet with popular favor. It 
is made in the form of a cone or car- 
tridge, similar to headache pencils. The 
softer type of perfume pencil is made 
of cocoa butter as the basic material, 
but for moderately hard pencils arti- 
ficial musk is used for the foundation. 

The pencils, which are being made 
in almost all the popular odors, are 
coated in metal molds. The finished 
pencils are inclosed in metal retainers 
for marketing. 


INGENIOUS GENERATOR FOR 
WIRELESS 


A small and inexpensive high-fre- 
quency generator that should appeal 
to amateur wireless operators and to 
the numerous wireless schools was de- 
vised recently for a wireless school in 
Philadelphia, which had experienced 
considerable trouble in getting a suit- 
able spark or current to operate the 
head telephones used in the class 
room. 

The generator, which gives a so- 
called singing arc with a frequency of 
1,200 pulsations per second, has now 
been running for eight months with- 
out trouble. In devising the outfit, a 
cast-iron rotor, having 40 teeth, was 
fastened to the shaft of a 1/40-hp. in- 
duction motor, and the permanent 
field magnet placed as close to the 
rotor as possible. With this appara- 
tus the current is generated as fol- 
lows: When there is only an air space 
between the north and south poles of 
the permanent magnet there is great 
resistance to the lines of magnetic 
force, hence comparatively few of 


these lines traverse this space. But 


Small and Inexpensive High-Frequency Motor for 
Wireless Outfits, Devised by Attaching a 40-Toothed 
Rotor to a 1/40-Hp. Induction Motor 

when one of the teeth of the rotor 

passes this air space, the resistance, by 

the introduction of the iron tooth, is 


af 


POPULAR MECHANICS 721 


reduced considerably, a great flow of 
magnetism takes place from the north 
to the south pole of the permanent 
magnet, and the resultant disturbance 
of the magnetic lines sets up a current 
in the magnet coils each time. The 
induction motor runs at a speed of 
1,800 revolutions per minute, or 30 


per second, and, as the rotor attached 
to and revolving with it has 40 teeth, 
the magnetic fluctuations are at the 
rate of 1,200 per second, thus generat- 
ing a current of that frequency. 

The permanent magnet is used to 
overcome the necessity of having di- 
rect current to magnetize the field. 


HOW THE MODERN JOVE 


It would take an epic by Kipling to 
do justice to the romance and the 
might of the “Load Dispatcher,” the 
man who sits at a desk in a big city 
electric-power station and _ scatters 
horsepower by the tens of thousands 
around the community, who takes 
away here and concentrates there, as 
the momentary need requires, such 
vast forces of electricity that the only 
comparison to him is the old pagan 
god Jupiter, hurling his thunderbolts. 

A great fire rages in one part of a 
city, and disrupts the entire electrical 
service, a darkening combination of 
soot and rainclouds in broad day sud- 
denly makes hundreds of stores and 
Huge Chart in Load Dispatcher’s Office of Electric 


Power Plant, Showing Distribution of Current 
and Enabling Its Rapid Redistribution 


JUGGLES HIS LIGHTNING 


factories seek electric light, a whole 
power station goes out of commission 
from some accident, a snowfall brings 
traction lines seeking immediately for 
some power help, and the load dis- 
patcher sits at his desk, shifting to the 
required points the thousands of kilo- 
watts at his disposal. 

In a general way, a large electrical 
generating, transmission and distribu- 
tion system, such as that operated in 
Chicago by the Commonwealth Edi- 
son Company, is controlled much as a 
large railway system. The 
one load dispatcher, 
whose office is 
located as 


. 
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near the center of the system as pos- 
sible, is at all times in direct charge of 
the generation as well as of transmis- 
sion and distribution by means of a 
sort of private exchange with direct 
wires to all the different stations and 
substations and for this purpose has 
telephone connection with every part 
of the system. In times of trouble, as 
many as four aids may be pressed into 
service to handle the numerous calls 
which then reach the load dispatcher’s 
office. 

A large paneled board contains dia- 
grams of the entire generating, trans- 
mission, and substation high-tension 
connections, The switches in stations 
and substations are indicated by small 
black circles around a small hole, in 
which a plug is inserted when the 
switch is closed. If any particular line 
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is in operation, a red tag at the switch 
is used to indicate that condition. 

No generator, line, or switch is 
closed or opened without a direct or- 
der from the load dispatcher, except 
in emergencies, nor is any work al- 
lowed on any part of the system with- 
out a permit from him. 

Distribution feeders are shown on 
separate maps, a great number of’ 
which, covering practically every por- 
tion of the city, are on file for ready 
reference. A glance at these will tell 
the load dispatcher the probable ex- 
tent to which any trouble may grow, 
and enable him to take immediately 
such protective measures as are neces- 
sary. Other conditions of all the 
branches of the system are similarly 
indicated by means of various record- 
ers and meters. 


GIANT CHAIN FOR TOWING DRYDOCK ACROSS OCEAN 


A giant chain, formed of some of the 
largest links ever made, was recently 
constructed in England for use in tow- 
ing the huge floating drydock “The 
Duke of Connaught” across the At- 


lantic to Canada. This floating dock 
is the second largest in the world, and 
is capable of taking the largest battle- 
ship being built or projected. It is 600 
ft. in length, 105 ft. wide, and 60 ft. 


Section of a Giant Chain to be Used in Towing a Floating Drydock across the Atlantic 
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deep. The trip across the Atlantic will 
probably take six weeks to two 
months. 


THE LIMIT OF AEROPLANE 
DIMENSIONS 


Comparison of aeroplane sizes with 
the dimensions of the great dirigible 
balloons of Germany and other coun- 
tries has recently pro- 


ELECTRIC CONVEYOR TAKES 
BOATS OVER LOCKS 


At Boulter’s Lock, on the River 
Thames, England, which is particu- 
larly congested with punts and other 
types of small boats during regatta 
weeks and week-ends, has been in- 
stalled an electric conveyor which car- 
ries these small craft, occupants and all, 


voked considerable dis- 
cussion in European 
engineering circles, as 
to the possible maxi- 


mum of aeroplane 
sizes. And, among 
other things, it has 


been held that the rela- 
tively small size of the 
aeroplane must, when 
the expected era of 
commercial application 
dawns, place it at a se- 
rious disadvantage in 
comparison with the 
giant gasbags, with 
present capacities 
ranging up to 25 pas- 
sengers. Against this, 
however, it is argued 
that the vehicle of 
moderate capacity has 
a distinct field of its 


own, which, because of 
the involved emancipa- 
tion of its passengers from other per- 
sons’ routes, stops, and schedules, is 
one of the highest importance. And, 
in this connection, the automobile is 
cited as an example of high utility that 
may attach to the small-unit vehicle. 
Much . speculation, nevertheless, has 
been aroused, with the result that the 
present consensus of European engi- 
neering opinion seems to be to the ef- 
fect that, with present structural mate- 
rials, it will be possible, as soon as it 
is considered desirable, to construct 
aeroplanes of a wing spread of 100 ft., 
a weight of 5 or 6 tons, and of a capac- 
ity to carry in comfort from 10 to 20 
passengers. So far the aeroplane size 
record is held by the 60-ft. Cody bi- 
plane which weighs 3,000 pounds. 


Small Boats Carried Over an English Lock by Electric Conveyors 


from one level to the other. There are 
two conveyors, moving in opposite di- 
rections, and it only takes a minute to 
pass from one level to the other. The 
conveyors run on the same principle as 
moving stairways. 


SCIENTIFIC RAT KILLING IN 
BOSTON HARBOR 


The steamship “Bratton,” of the 
United States Marine Hospital Service, 
equipped with the rat-killing apparatus 
invented by an Australian chemist, is 
being used in the rat-killing campaign 
in Boston Harbor. The “Bratton” ties 
up alongside the sugar and banana 
boats from South America and the 
West Indies and pours into them the 
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gases which exterminate every rat in 
their holds. 

The method invented by the Austra- 
lian, and originally intended for fight- 


The Rat-Exterminating Apparatus of the U. S. Marine 
Hospital Service Ship “ Bratton” 


ing fires in the holds of vessels, con- 
sists of drawing out the gases which 
ascend through the funnels of a steam- 
ship from the fires, modifying them 
slightly and pouring them into the 
hold of the vessel under treatment. 
These gases contain no oxygen and 
gradually drive all the air out of the 
vessel’s hold. ‘The rats die for lack 


Long Train of 25 
Flatcars Each Carryin: 
Stone Column Had 

Appearance of a Giant Caterpillar 


of oxygen, and, in case of fire, the lat- 
ter is extinguished for the same reason. 

Under a recent government order 
rats must be killed on ships arriving 
not only from the West Indies and 
South American ports, but from Africa, 


Russia, China, India, and the islands 
of the Pacific where bubonic plague 
has been found at one time or another. 


ACETYLENE HEADLIGHT 
WITH THREE BURNERS 


A manufacturer of acetylene head- 
lights for automobiles has designed a 
burner which provides three individual 
flames, all of which are spaced the 
same distance from the reflector, and 
also at the same height. The purpose 
of the triple burner is to utilize the 
whole surface of the headlight reflector. 
Valves are provided to open or shut 
off the flow of gas to each of the side 
burners, a feature which permits the 
regulating of the amount of acetylene 
used according to the operating condi- 
tions. 


COLUMN-CARRYING TRAIN 
LIKE HUGE CATERPILLAR 


When a train composed of 25 flat- 
cars, each of which carried a lime- 
stone column, 40 ft. in length and 5 ft. 
in diameter, pulled into one of the 
freight stations in Washington re- 
cently, it closely resembled a huge 
caterpillar or sea serpent winding its 
way along the roadbed. There was 
but a short space between the ends of 
the columns and when the train 
moved swiftly it looked like one con- 
tinuous piece of stone 1,000 ft. long. 

The columns are to be used on a 
colonnade which is to adorn the mag- 
nificent Scottish Rite Temple now in 


course of construction. Thirty-three 
columns are to be used, the number 
being symbolical of the 33 degrees of 
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masonry. Each column weighs about 
30 tons. They are of Indiana lime- 
stone and came from the quarries of 
Bedford, Ind. 


TO SIMPLIFY SYSTEM OF 
PAPER MONEY 


If the Secretary of the Treasury 
carries to completion his present 
plans, paper money will be so sys- 
tematized that the denomination of a 
note can easily be determined at a 
glance. The idea is to make each bill 
with a distinctive design. 

It was at first thought that making 
the different bills of different colors 
would suffice, but it was afterward 
determined that no scale of colors 


could be devised that would withstand 
the manipulations of a clever chemist. 
Therefore the idea of different designs 
was born. Secretary MacVeagh be- 
lieves that the present currency con- 
tains too many designs. He would 
simplify the system and reduce the 
number. The new currency will have 
very plain figures so placed within a 
white space, and so arranged that the 
one-dollar bill, the ten-dollar, the 
twenty-dollar, or one-hundred-dollar 
bills will readily be recognized. 

The experimental plates for the 
new currency are to be made one-third 
smaller than the present issue. It is 
the opinion of treasury officials that 
such bills will save the government 
about one million dollars a year. 


TESTING COLOR SCHEMES 
FOR SIGN POSTS 


On a hill at the edge of Wimbledon 
Common, London, is a row of five sign 
posts, each of which 
has a different color 
scheme, two of them 
being in red and 
white, two in black 
and white, and one all 
red. The posts were 
placed there by the 
London Roads Im- 
provement Associa- 
tion, and will remain 
in position for some 
time to test their rela- 
tive visibility by day 
and night. Motor- 
ists and other road 
users are requested 
to let the association 
know which of these 
color schemes seems 
to them the most ade- 
quate. 


rain and snow- 
fall in the United 
States in one year 


THE INCUBATOR OF THE 
BRUSH TURKEY 


The brush turkey antedated man by 
many thousands of years as an inven- 
tor of the incubator 
method of hatching 
eggs. This bird, 
which belongs to the 
mound builders, is a 
native of Australia, A 
flock of these birds 
construct a common 
nest about 6 ft, high 
and from 10 to 12 yd. 
in diameter, composed 
of a heap of soil 
mixed with decaying 
leaves and twigs. A 
hole is then scraped 
to the center of the 
mound and the hens 
of the flock deposit 
eggs to the extent of 
a half bushel or more. 
Then the hole is cov- 
ered up, in course of 
time the heat gener- 
ated by the decaying 
vegetation hatches 
the eggs, and the tur- 


would weigh six tril- 
lion tons declares a 
government scientist. 


Sign Posts Set Up in a Row, 
the Relative Visibility of Their 
Different Color Schemes 


key chicks wriggle 
out of the mound into 
the sunlight. 


to Test 
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AVIATION SICKNESS 
By JOHN B. HUBER, A. M., M. D. 


There is a new disease—aviation 
sickness. Seasickness is a terror to 
most of those who venture upon the 
ocean; should aviation gain many vo- 
taries, air sickness is likely to be an 
even more miserable and a much more 
fatal illness, Almost everyone who 
has dared stand on the edge of a 
precipice and look into the yawning 
depths below has realized Poe’s mean- 
ing in his story “The Imp of the Per- 
verse”: as if a dreadful impulse were 
prompting a leap to death down into 
the chasm. Those who have felt this 
way will have an idea of the nature of 
aviation sickness, 

People speak glibly of the probabil- 
ity of general air traffic in the near fu- 
ture; but they do not take into ac- 
count aviation sickness, which has 
probably been the reason for many of 
the fearfully numerous deaths among 
airmen. 

To be stricken in this way is to lose 
control of the machine, There is nau- 
sea, with a swimming sensation and 
giddiness; frontal headache; the 
dread of falling; a desire to go to 
sleep; perhaps a lapse into uncon- 
sciousness: and after that, of course, 
all is over, 

The turning of sharp circles while 
descending is likely to bring on dizzi- 
ness, with palpitation of the heart and 
rapid pulse. Blood pressure is very 
greatly increased by any swift flight 
in the air; such was found to be the 
case even among airmen who were ath- 
letes in full training. The heightened 
blood pressure is also due to the sud- 
den descent to earth, which is often 
made in one-fourth to one-fifth the time 
required in ascending. Such swift de- 
scent induces functional insufficiency 
of the heart; the circulation does not 
have time to become adapted to the 
change of pressure. There is also the 
dangerous fatigue of the circulatory 
apparatus caused by high flying, in 
rarefied atmosphere, which provokes 
irregular heart action, with vertigo. 


Thus, a sound heart and supple ar- 
teries are absolutely essential in the 
airman who would not court disaster 
and untimely death. Safety often lies 
in height, because the airman, in case 
of accident, gets time to control his 
machine, Yet a sudden plunge from 
a height of several thousand feet is 
likely to strike the aviator unconscious, 
and thus to seal his doom. For ex- 
ample, the body of Maloney in Califor- 
nia, in 1905, showed no broken bones 
or bruises sufficient to have caused 
death ; evidently he was stricken with 
heart failure, and died during his de- 
scent. 

Other manifestations of air sickness 
are: a sensation of intense cold; loss 
of control of the body reflexes; irreg- 
ularity in the movements of the volun- 
tary muscles; and aberrations which 
are probably the expression of the 
combined effects of cold, accelerated 
heart beat, nervous tension, fatigue, 
and the brave man’s fear; which latter 
is a deplorable phenomenon, 

Airmen, on landing, have spoken of 
an intense sense of warmth over the 
whole surface of the body: the face is 
flushed ; the eyes “sting.” There is al- 
most invincible desire to sleep. Some 
of the symptoms noted in caisson 
workers find a counterpart in those 
reported by airmen, 

Obviously, then, only fit men should 
take to the air ; and even for such there 
is great risk. Nor is aviation for the 
foolhardy. Flights call for continuous 
effort, both physical and psychic, under 
conditions altogether unfamiliar to 
humankind before our generation— 
conditions to which the human organ- 
ism is not as yet well adjusted. By 
way of prevention of all-too-frequent 
deaths, some system of automatic sta- 
bility should, if possible, be invented, so 
that an aeroplane will not dive to earth 
should the airman be stricken with ill- 
ness during his flight. A parachute, 


or a parachute garmént should be part 
of every airman’s equipment, 
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WATERTIGHT DECKS TO RENDER SHIPS UNSINKABLE 


The unsinkable ship 
continues an unsolved 
problem though many 
inventors are search- 
ing for its solution. 
The accompanying 
illustrations, repro- 
duced from the 
Sphere, show what 
might be accom- 
plished by watertight 
decks, a. method for 
rendering boats un- 
sinkable now being 
considered by the 
Bulkheads Committee 
of the British Board 
of Trade. Watertight 
compartments having 
failed in the notable 
case of the “Titanic,” 
the watertight deck is 
proposed as a means 
of providing a new 
bottom for a_ vessel 
which has suffered a 
puncture below the 
waterline. It is not 
the purpose, of course, 
to make the upper 
decks watertight but 
only those lower decks 
which carry cargoes 
of freight. As at pres- 
ent constructed the 
great liners have a 
double bottom 
and in the case 
of a_ collision \ 


End View of Vessel, Breach Indicated on 
Right. Showing Operation of Submer- 
sible Electric Pumps from Upper Deck 


Side View of Ship Equipped 
with Watertight Decks: A, 
Watertight Hatches in Water- 
tight Decks; B, Compartments 
Flooded; C, Compartments Pro- 
tected by Watertight Decks; 
D, Hatch Shaft 
in a vessel of the type 
shown in the illustra- 
tion,dependence could 
be placed not only on 
the existing double 
bottom but also upon 
the three watertight 
decks above. The sta- 
bility of the 
boat would 
be further in- 
sured by 


\ 
which would 
cause a breach 


\ 
\ 


Side View of Vessel Showing That with Lower Decks Flooded, New Bottom is Provided 


at Water Line by Watertight Deck 
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the employment of submersible elec- 
tric pumps, operated by engines on 
the upper deck, which would force 


compressed air into the flooded portion 
of the ship and add buoyancy to the 
boat until relief was obtained. 


ROTARY DRILL TO BORE 
ARTESIAN WELLS 
For sinking oil and artesian wells 


through hard rock a new rotary drill 
bit, the invention of a Texas oil pro- 


Rotary Drill Bit for Drilling 
Rock, with Extra Cones 


ducer, is coming into very general use. 
Instead of scraping its passage through 
rock as did the old one-piece bits, this 
new instrument crushes its way down- 
ward at a rate many times that of the 
old bits. 

The illustration suggests at once 
how the bit accomplishes its work. 
When rock is encountered the dirt bit 
is replaced by the rock bit which 
screws onto the pipe by means of the 
large collar. The pipe revolves with 
its total weight resting on the rollers. 
These are thus made to turn by fric- 
tion, and their hard steel teeth powder 
the rock beneath rapidly. The flow 
of water downward through the pipe 
and up on the outside washes away the 
powdered rock as fast as it is pro- 
duced. A small pipe inside of the 
collar contains lubricating oil and a 
metal float which forces the oil through 


canals to the cones. The hardest al- 
loy steel is used in manufacturing the 
bit. The cones are easily removed and 
replaced with new ones when they 
have become worn. 


SPANISH TOREADOR 
BECOMES AIRMAN 


That aeroplane exhibitions are be- 
coming more and more popular in 
Spain might be deduced from the fact 
that one of the foremost toreadors in 
that country, Mazzantini by name, has 
abandoned the arena for the air. He 
recently started training for a license 
as an air pilot, this profession offering, 
in his estimation, far greater difficulties 
and dangers than his former occupa- 
tion. Also, he apparently believes that 
the new sport offers more chance for 
monetary gain than the old. 


FORGING LINKS OF GIANT 
ANCHOR CHAIN 


The giant anchor chains for ocean 
liners are forged link by link, the 
slowly growing lengths of chain being 
handled as shown in the accompanying 
illustration. 


Forging the Links of a Giant Chain 
for Ocean Liners 
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A chain-making gang consists of a 
foreman and four assistants, the latter 
operating the furnace, hammering the 
links into form, and operating the hoist 
which shifts the chain as link after 
link is added. The foreman is shown 
holding the link in place, 


NIGHT SHELTER PROVIDED 
FOR MOTOR TRUCKS 


The notable increase in the use of 
motor trucks and other commercial ve- 
hicles propelled by steam and gasoline, 
on long trips in England has led to a 
concerted movement for the accom- 
modation of the vehicles, with their 
drivers and helpers, at night. It is now 
announced that, through the codpera- 
tion of municipal and county officials, 
cattle markets and other public places 
in many towns will be utilized as night 
stands. 


MINE OPERATED WHOLLY 
BY ELECTRICITY 


Mule power is to be entirely elimi- 
nated in a coal mine at Christopher, 
Ill., when its new plant has been in- 
stalled.” Electric power will be used 
exclusively and about half the capac- 
ity of the plant will be required for the 
electric hoist, which will be the largest 
in use in the country. The hoist will 
carry a load of 9,000 Ib. in a car and 
cage, the combined weight of which is 
11,000 lb. The equipment will provide 
for 1,000 trips from a 600-ft. depth in 
seven hours. As the mine company 
intends to discontinue the use of mules 
in its largest colliery, it has ordered, 
to replace the animals, 32 six-ton elec- 
tric mine locomotives. A number of 
the locomotives are ar- 
ranged for tandem oper- 
‘ation so that, in case of 
breakdowns, substitu- 
tions can be made. The 
ventilating fan will be 
driven by a 250-hp. mo- 
tor; and for operating the conveyors, 
shaker screens, picking tables, pumps, 
etc., several small motors ranging from 
10 to 50 hp. will be installed. 


THE EIFFEL TOWER FROM 


AN AEROPLANE 


An excellent “air-eye” view of the 
famous Eiffel tower, Paris, taken from 


Copyright 
rights reserved 
by Delius, Paris 


The Eiffel Tower “Snap-Shotted ” Downward 
from an Aeroplane 


an aeroplane flying above it, is shown 
in the accompanying illustration, The 
summit of the tower as well as the 
huge base supports and the gardens 
surrounding it, are quite clearly visible. 


CHICKEN DRAWS A CART 


That chickens may, with a great 
deal of persistent effort, be developed 
into entertaining pets for small boys is 
shown by the accompanying illustra- 


A Chicken That Draws 
Its Young Master's 
Cart about the Yard 


tion, This cock, probably no more in- 
telligent than any other of its species, 
was trained by a certain small boy to 
draw a miniature cart about the yard. 


—. 
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U. S. GOVERNMENT SAVES ON 
SULPHURIC ACID 


The government, in its Maryland 
plant for the manufacture of smokeless 
powder, has found recently that it 
saves money in the manufacture of sul- 
phuric acid by paying more for the 
raw materials. Cheap iron pyrites 
from New York and Virginia were for- 
merly used for the purpose, but now 
Louisiana sulphur has taken its place. 

When iron or sulphur pyrites burn 
in air they form the same offensive and 
poisonous gas that is produced by the 
burning of an ordinary match, and 
known as sulphur dioxide or sulphur- 
ous acid. By heating this gas, and then 
passing it over hot, finely divided plati- 
num, so-called platinum sponge, in the 
presence of air, a substance is produced 
which, when dissolved in water, gives 
the ordinary commercial sulphuric acid, 

The objection to the cheap sulphur, 
in the form of pyrites, is that the arse- 
nic, which is also present in the pyrites, 


poisons the costly platinum, unfitting 
it for further use in the process. The 
more expensive native sulphur, on the 
other hand, contains no arsenic, the 
platinum therefore lasts practically in- 
definitely, and the cost of sulphuric- 
acid manufacture is greatly reduced. 


TOYS WITH A MEANING 


“The tange,” or fifth day of May, is 
the annual boys’ festival of Japan. 
Each household which has been fa- 
vored by the birth of a male child dur- 
ing the past year flies a large paper 
carp at a staff, and indulges in a dis- 
play of toys representing every real 
and legendary trade, craft and calling 
with exacting fidelity, so far as the 
financial situation of the family per- 
mits. The carp denotes courage, perse- 
verance and will power, which the male 
child is supposed to possess, and the 
toys are supposed to indicate his in- 
terest in the activities of life. The iris 
and the sweet flag are the flowers of 


Display of Toys for Boy in Wealthy Japanese Home on Annual Boys’-Festival Day 
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the month and these are included in 
the toy display of each household. At 
this time older members of the house- 
hold drink sake seasoned with iris 
petals. 


FABRIC RESEMBLING CLOTH 
MADE FROM PAPER 


Paper yarn and woven paper fabrics 
have long been manufactured in China 
and Japan, but their production is 
now becoming quite an industry also 
in Germany, where special spinning 
machines with as many as 100 spindles 
—a slightly modified type of the or- 
dinary cotton-spinning machine—are 
made for the purpose. The paper is 
fed to the machine in ribbons of vari- 
ous widths and strengths and, before 
reaching the spindle, it passes through 
a device in which it is moistened to a 
different degree for different purposes. 
Dye stuffs can, of course, be added to 
the water in order to color the paper 
at the same time. 

The uses of the paper yarn are 
many, especially for such woven fab- 
rics aS are not exposed to moisture, 
although it is possible to waterproof 
the yarn by treatment with gelatine. 
Woven wall paper, bags for purposes 
where odorless packing is required, 
table covers, draperies and mats are 
some of the articles produced. It is 
said that these paper fabrics retain 
dust much less than woolens, besides, 
of course, being much cheaper. As 
paper retains dye very well, colored 
articles will not fade as quickly as 
woolen or cotton articles. When cal- 
endered, woven paper-yarn fabrics can 
scarcely be recognized as such at a 
cursory examination. 


A BUTTERFLY FARM 

One of the most curious farms in 
England is devoted entirely to the 
raising of butterflies. This farm, cov- 
ering three acres of land on the out- 
skirts of Bexley, Kent, England, and 
providing its owner with a profit of 
about $2,500 a year, presents a some- 
what peculiar appearance. All the 
land is covered with bushes, under- 


growth and saplings, with a few big 
trees, and nearly every young tree and 
bush is enveloped in huge bags of 


Gauze Nets around Trees on Butterfly Farm Keep 
the Caterpillars from Escaping 
gauze, or hanging zinc cages, while 
many clumps of trees are entirely sur- 
rounded by wire netting as a protec- 
tion from birds, 

On this jungle farm are raised every 
sort of British butterfly and moth. 
The owner sells upward of 30,000 
preserved insects a year at prices vary- 
ing from a few cents to $50. School- 
boys and well-known collectors form 
the bulk of the patronage. 


DOPING THE SOIL TO MAKE 
FLOWERS THRIVE 


Potassium permanganate, a chemi- 
cal that is commonly used as an anti- 
septic or disinfectant, and may be pur- 
chased at any drug store, is found 
beneficial under certain conditions in 
flower culture. - If, for instance, the 
sweet peas do not thrive, the soil will 
often be benefited by spraying or 
sprinkling with a solution consistin: 
of one ounce of this chemical to six 
ounces of water. The potassium per- 
manganate kills some of the injurious 
organisms in the soil, and is also es- 
pecially effective in killing the green 
fly which infests rose bushes. 

Care should be taken, however, not 
to make the solution stronger than 
the proportions mentioned. 
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Courtesy the Sphere, London 


Tit-for-Tat: Lines of Native Prisoners in British India Massaging Each Other’s Backs 


COOPERATIVE MASSAGING 
IN INDIAN JAIL 


Probably the most amusing sight 
connected with the native jail at Agra, 
British India, has to do with the 
cleanliness of the prisoners. Fettered 
at the ankle and carrying little brass 
implements, they march to a tong 
water trough or channel, face about, 
wash their loin clothes and them- 
selves, and then squat in rows as 
shown. Each one then proceeds vig- 
orously to massage the back of the 
man in front of him, then a swift 
right-about turn takes place, and the 
massaging is continued. The man at 
the head and the man at the tail of the 
line get only one rubbing instead of 
two, but this is compensated for by the 
fact that these men only have to rub 
once, 


SEEKING A PRACTICAL NON- 
“PHOSSY-JAW” MATCH 


The horrible disease, “phossy jaw,” 
which commonly afflicts workers em- 


ployed in making the ordinary phos- 


phorus match, is of so serious a 
nature that legislation in many of the 
European countries prohibits the man- 
ufacture of this match. 

The type of match commonly known 
as the “safety” match, which must be 


scratched on the side of the box to be 
ignited, is, so far, the only match that 
is noninjurious to the workers and at 
the same time may be considered at all 
practical. In these matches, the 
poisonous yellow phosphorus is re- 
placed with the harmless red phos- 
phorus. This red phosphorus, however, 
is on the cover of the box, and the 
safety match cannot be ignited with- 
out the box. It is only within a very 
short time that the red phosphorus 
has been used in matches that “strike 
anywhere,” but so far this type of 
match has not proved practical. They 
produce more smoke, and are harder 
to strike than the ordinary match. | 

Other safe forms of phosphorus are 
scarlet phosphorus, and compounds of 
phosphorus with sulphur. The latest 
compound, invented last year, is made 
by heating together, at 150 deg. F., red 
phosphorus, sulphur chloride, and the 
sulphide of some metal. 

The ideal nonpoisonous match has 
yet to be invented, but it will probably 
be realized in the next few years. 
Such a match should light easily, but 
not so easily as to start fires of itself; 
it should give off no injurious vapors in 
its manufacture; must not be affected 
by dampness, and should be as sensi- 
tive to friction as the poisonous double- 
tipped match, 
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LOCOMOTIVE FIREMEN GIVEN 
INDIVIDUAL SHOVELS 


The locomotive firemen employed on 
the Iowa division of the Chicago & 
Northwestern Railroad, are provided 
with individual shovels, which, when 
not in use, are kept locked in a special 
storage rack at the roundhouse. The 
idea of such an arrangement may seem 
to the average person to have no rea- 
son, but it is a psychologically well 
founded feature of a fuel-economizing 
scheme. A baseball player can bat bet- 
ter with a bat familiar to his hand 
than with a strange one. Similarly, 
many mechanics have a preference for 
some accustomed tool, and it is just the 
same with the fireman and his shovel. 


“FORT” FOR INFORMATION 
BUREAU 


“Fort Curtin” is the name given the 
castellated structure shown in the ac- 
companying photograph. It was 
erected at Altoona, Pa., for use as an 
information bureau during the semi- 
centennial celebration of the “loyal 
war governors’ conference” held in 
that city, September 24 to 26. The 
miniature fort was named in honor of 
Andrew Gregg Curtin, governor of 


Pennsylvania in i862, who called a 
conference on September 24 of that 
year, at Altoona, of 14 loyal governors 


This Miniature Fort, Erected at Altoona, Pa., Served 
as an Information Bureau 


who there pledged support to the na- 
tional government in the civil conflict. 


GThe great Krupp works, the largest 
steel plant on the European continent, 
were founded in 1810 as a small forge 
worked by water power at Essen. 


ELECTRICITY DIRECT FROM ARTIFICIAL HEAT 


It has been known for several dec- 
ades that electricity can be generated 


by the heating of certain metals in 
contact with each other, forming the 


An Apparatus Which 


thermoelectric couple or thermopile. 
Various forms of thermoelectric gen- 
erators have been de- 
vised for the genera- 
tion of electricity from 
gas heat, but the 
amount of current so 
obtained has been ex- 
ceedingly small. 

In the accompany- 
ing illustration, how- 
ever, is shown a 
unique thermogenera- 


Produces Electricity Direct fromGas Heat tor which is said to be 

practical in form, It 
comprises two generator plates with 
two rows of hollow copper tubes placed 
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vertically between them, and generates 
an electric current from heat supplied 
by a gas burner or an alcohol lamp. A 
storage battery of 2 to 4 volts is 
charged by it, and it is used to provide 
a steady current for light cautery work 
and for surgical electric lamps. 


METALS MADE POROUS BY 
NEW PROCESS 


By means of a very simple and in- 
genious process, a professor of the 
Copenhagen, Denmark, Polytechnic 
Institute has succeeded in producing 
metals of a porous consistency which 
give promise of interesting applica- 
tions in various industries. 

He has made a porous or spongelike 
form of lead which has already been 
found useful in storage batteries in 
place of the solid lead plate. Widen- 
ing the scope of his investigations, he 
has also been successful in filling the 
cavities of the porous metals with va- 
rious nonmetallic substances, as resin, 
fats, enamels, etc., thus producing a 
material which would find many prac- 
tical uses. Bands or wires of porous 
tin, for instance, may be impregnated 
with resin for use in soldering; bear- 
ings impregnated with oil, for lubri- 
cation, and so on. 

The production of the porous metal 
depends on the fact that solidification 
of melted alloys does not take place at 
once, but is protracted over a longer 
or shorter period of time. An alloy 
consisting of equal parts of lead and 
antimony, for instance, commences to 
solidify at about 840 deg. F., when 
crystals of antimony begin to form. 
These crystals increase in size until 
the temperature falls to about 430 deg. 
F., at which point the remaining part 
of the alloy, which now contains 87 
parts lead and 13 antimony, solidifies 
entirely, forming a mass of very fine 
crystals of both metals. This part of 
the alloy, which has the minimum 
fusing point and a constant tempera- 
ture of solidification, is called “eutec- 
tic alloy.” After complete solidifica- 
tion, the alloy consists of large crys- 
tals formed between the temperatures 


of 840 and 430 deg. F., which together 
make up a sort of framework, in the 
canal-like interstices of which the 
eutectic alloy is deposited. At tem- 
peratures intermediary of 840 and 430 
deg., the alloy is more or less plastic, 
consisting of solid antimony crystals 
surrounded by a still liquid alloy. 
This liquid alloy is blown out with a 
compressed non-oxidizing gas such 
as carbonic acid, for instance, or with 
oil, or, still better, by the action of cen- 
trifugal force in a special apparatus. 
Thus the antimony sponge is obtained, 
the volume of its pores depending on 
the relative proportion of the two 
metals in the initial alloy and the tem- 
perature at which the liquid part is 
blown out. 

By starting with an alloy of 90 parts 
lead and 10 parts antimony, lead 
sponge is produced. With 80 parts 
tin and 20 parts lead, tin sponge re- 
sults. Porous copper or silver may 
be produced by an inverted process. 
To accomplish this the pores of a lead 
sponge are electrolytically filled with 
a copper or silver deposit and the lead 
is then eliminated in a centrifugal ma- 
chine at a temperature slightly above 
the fusing point of lead. 


SEEKING THE NORTH POLE 
IN AMUSEMENT PARKS 


Globe circling is the popular diver- 
sion proposed for visitors of the Pan- 
ama-Pacific Exposition by a Chicago 
inventor of an amusement device. One 
will no longer need to make elaborate 
preparations for a round-the-world 
journey, but need only go to the nearest 
amusement park and there take a trip 
to the north pole. 

This extraordinary feat of travel is 
accomplished in a short time by the 
person taking the trip—for he simply 
climbs upon a freely rotating globe 
of large dimensions which is set in a 
hemispherical pit of slightly larger di- 
ameter than the globe. The globe 


moves in the pit on a series of ball 
bearings, or may be simply floating in 
some suitable fluid that fills the narrow 
space between the globe and its holder. 


? 
| 
| 


735 


Copyrighted, 1912, by Allegretti 


Globe Which Freely Rotates When Persons Climb Up Steps on Its Sides Seeking the Prize at Top, 
the Device being Intended for Amusement Parks 


This miniature world may be climbed 
by means of small swivel grips that 
provide holds for both hands and feet, 
and are placed at frequent intervals all 
over the surface. Being sunk into the 
sphere, these grips form no projections 
on the smooth surface by which a per- 
son sliding off may be caught and hurt. 
The inventor has also provided means 
which he believes will prevent injury to 
a person who falls or is thrown back. 
This consists of a rubber flap that is 
attached to the edge of the pit and fits 
tightly against the surface of the globe, 
so that no one can possibly be caught 
between the surfaces, and of a heavy 
air-cushion bumper around the top of 
the pit to break the force of a possible 
fall. 

The sphere rotates so freely on its 
bearings that a man’s weight will pull 
it down on any side, and it would 
scarcely be possible for a single climber 
to reach the top or pole, but when a 
number of persons seek to climb to the 
top of the globe there is a possibility 
that someone may reach the goal, 
which is a flag suspended directly 
above the center. This flag can be de- 
tached by the one fortunate enough to 
reach it, and it is, of course, intended 
that the manager of the park should 
reward the successful performer of the 


feat with some kind of prize. Out- 
side of the globe and the air cushion 
and encircling them there will be a 
groove of polished hard wood into 
which persons who are thrown back 
will slide. Or, if the device is placed 
in a bathing pond, the water will take 
the place of the wooden groove. 


LETTERS DICTATED BY 
TELEPHONE 


When anyone in the offices or differ- 
ent departments of one of the large 
drygoods stores in New York requires 
the services of a stenographer all he 
has to do is to lift the receiver of 
the telephone and say “stenographer, 
please,” and in a moment he is con- 
nected up and dictating the letter. 

In the stenographers’ room is a spe- 
cial table provided with 10 typewriter 
positions, five on a side. In the space 
extending down the center of this table 
and in front of each stenographer’s po- 
sition is an annunciator and a breast 
transmitter. The hands of the stenog- 
raphers are thus left free either to take 
notes or to write directly on the ma- 
chine. A switchboard is connected 
with the table and also with the main 
switchboard of the store. 

The idea saves much valuable time. 
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Water Carried through This Flume, Suspended by Steel Bridge over a River, 
Irrigates 25,000 Acres of New Mexico Land 


IRRIGATION 


An unusual problem in irrigation 
was solved by the engineer who con- 
structed the bridge shown in the ac- 
companying illustration to carry a 
flume across the Rio de las Animas, in 
the vicinity of Aztec, New Mexico. 
By this means water is conveyed to a 
25,000-acre tract of orchard and general 
farming land which otherwise could 
not have been reached. On the east 
side of the river is a high, perpendicular 
bluff which made it impossible to con- 


“DITCH” 


CROSSES RIVER 


struct a heading for a ditch at that 
point. The plan, therefore, was 
adopted of carrying the water through 
the suspended flume across the stream 
from the west side. The steel span is 
110 ft. long and is supported on one 
side by the rock bluff and on the other 
by steel caissons filled with concrete. 
The total length of the flume, which is 
9 ft. in diameter, is 1,025 ft. The total 
cost of the flume and bridge was 
$10,000. 


CEMENT GUN USED TO 
COAT PILES 


In Seattle, where the harbor piles are 
subject to the attacks of what is lo- 
cally termed the “sand flea,” the means 
of protection from this insidious pest, 
whose real name is the “teredo,” has 
been a troublesome problem. Coating 
the piles with concrete has proved the 
best method, but to accomplish this 
successfully during low tide constituted 


another problem. ‘This has now been 
solved by the use of the cement gun. 
Some 500 piles have been treated in 
this manner. 

Wire mesh of the type used for in- 
closing poultry yards is first placed 
around the pile, and a coating of 
cement from 114 to 2 in. thick is 
“shot” on. The cement mixture, or 
so-called “gunite,’ sets so quickly 
that no trouble was experienced from 
the rising tide. 
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AN EXTRAORDINARY FRENCH DIVING APPARATUS 


To walk into and under the water 
with one end of the source of air sup- 
ply clutched in the mouth 
as a dog clutches a bone, 
was an experiment car- 
ried out recently by an 
ex-sailor of the French 
navy in demonstrating 
the simplicity of a diving 
apparatus he has_ in- 
vented. The apparatus / 
consists of a tube fixed 
at the mouth of the diver 
by means of a rubber J 
band which covers the 
lower part of the face 
and passes around the 
head, a small rubber hose 
of any desired 


/ 
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inventor, dressed in an ordinary bath- 
ing suit, entered the river Seine, in 
Paris, and walked out along its bottom, 
remaining under water 10 minutes. 
By the bubbles, caused by his breath- 
ing, his course along the river bed was 
followed, the government officials wit- 
nessing the experiment. The automo- 


) bile pump kept the diver supplied with 


the necessary volume of air, and the 


|} test was declared a success from every 


point of view. So far, the trials have 
not been made in very deep water. 


CA curious question is now before a 
European court regarding the trans- 
portation of corpses, the 
remains of a German who 
died in America 


length, and an air 
pump of the type 
used to inflate au- 
tomobile tires. 
Teeth grips are 
provided to help 
keep the tube in 
the proper posi- 


and whose body 
was cremated and 
sent by parcels 
post to the father- 
land having been 
held up by cus- 
toms authorities 
under the rule 


tion in the mouth, 
With this sim- 
ple apparatus, the 


Dressed Simply in a Bathing Suit, This Man, Provided 
with Air by an Automobile Pump Attached to Shore 
End of a Hose and Holding a Special Air Tube in His 
Mouth, Walked along the Bed of the River Seine, Paris 


that it is forbid- 
den to send dead 
bodies by post. 


THE HYDRO-AEROPLANE MEET 
ON THE ENGLISH CHANNEL 


The hydro-aeroplane meet on the 
English Channel, with headquarters 
at St. Malo, France, and the Isle of 
Jersey as the sea end of the specified 
course, was one of the most important 
yet held. Eight machines competed in 
the meet, two of which, a Nieuport 
model and a Rep, were the first mono- 
planes of this type. The Nieuport 
machine, piloted by Weymann, the 
American airman, took first prize in 
the flight from St. Malo to the Isle of 
Jersey and return. 

Discussing the results of the meet 
in so far as they tended to reveal the 
shortcomings of the present types of 


hydro-aeroplanes, the French experts 
conclude that the most necessary im- 
provement would be to increase the 
stability of the machines on the water. 
In the air they behave as well as any 
other aeroplane of the present day. 
It was the consensus of opinion that 
when a_ hydro-aeroplane could be 
called upon to make such a trip as 
from St. Malo to Jersey without leav- 
ing the water, stopping and starting 
at will, the problem of the marine 
aeroplane would be solved. 


The electric fan is said to be slowly 
putting the “punkah” of India out of 
existence, one firm in Madras alone re- 
porting the sale of 1,000 fans to re- 
place the “punkah” fans, 
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LESSONS OF METEOROLOGICAL OBSERVATIONS 
FOR AIRMEN 
By FRANCIS MOLENA 


For many years the Blue Hill Me- 
teorological Observatory, supported 
by, and under the direction of, Prof. A. 
Lawrence Rotch, has been one of the 
leading institutions in the whole world 
for the study of atmospheric phenom- 
ena, Box kites carrying self-recording 
instruments have systematically been 
used to explore the atmosphere to al- 
titudes of about 12,000 ft., and with 
sounding balloons, self-recording in- 
struments have been sent to heights of 
nearly 60,000 ft. As a by-product of 
the scientific results thus obtained, 
many things respecting the nature of 
air currents have been found which 
undoubtedly will be of great value to 
aerial navigation. The conditions at 
Blue Hill will be typical of what may 
be expected in the whole eastern part 
of the United States. 

The first point to be noted is that 
the velocity of the wind increases with 
the altitude above the surface of the 
earth, Further, the average velocity 
of the wind depends upon the season 
of the year. For the first thousand 
feet it is lowest in summer and highest 
in winter; but at great altitudes of 
5,000 ft. and up to 10,000 ft., the veloc- 
ity of the wind is greatest in the au- 
tumn months, 

Perhaps more important than the ac- 
tual velocity of the wind are the facts 
which have been learned regarding its 
steadiness. Irregular atmospheric ed- 
dies and changes in pressure, the so- 
called “air-holes,” decrease with in- 
creased altitudes. The gusts of wind 
which have caused so many fatalities 
in aviation are most frequent at low 
altitudes with the wind from the north- 
west, 

Another condition under which the 
atmosphere is particularly treacherous 
is that in which the cumulus clouds, or 
thunderheads, as they are commonly 
called, are forming. These clouds, 
sometimes to a depth of several miles, 
develop in large masses of air which, 
having become heated near the surface 


of the earth, rise and expand. As the 
air mass expands, its temperature falls, 
its water vapor condenses and falls 
to the earth as rain, usually accompa- 
nied by electrical disturbances. Under 
these conditions air currents are as- 
cending, and consequently the atmos- 
phere is disturbed by eddies, and 
contains many of the places of low 
pressure which are so much feared by 
airmen, 

Another subject studied at the ob- 
servatory is the frequency of winds 
from the various directions. At all al- 
titudes, the winds from the west, 
northwest, and southwest are most nu- 
merous. But there is a much greater 
variety in the direction of the wind in 
the first 3,000 ft. than at greater alti- 
tudes. East winds are generally con- 
fined to strata of air near the surface 
of the earth, Under these conditions, 
especially at the level at which the two 
layers pass one another, the atmos- 
phere is liable to be badly disturbed. 
For the first thousand feet, about 50 
per cent of the winds are from the 
southwest, west and northwest; but at 
a height of 10,000 ft., 86 per cent of the 
winds are from these directions, It fol- 
lows that the cross currents are least 
frequent when the surface wind is ap- 
proximately from the west. 

The practical results may be sum- 
marized in the statement that, in order 
to secure steady atmospheric condi- 
tions, it is advantageous to fly at a con- 
siderable altitude above the surface of 
the earth; that the summer is the time 
when the air is most steady; that the 
conditions when thunder storms are 
developing are unfavorable; and that, 
on the whole, the atmosphere is stead- 
iest when the wind is from the west 
blowing with moderate velocity. 


(Trials are to be held in Paris of a 
splashguard for automobile wheels 


which will prevent the splashing of 
mud from motor-car wheels, a prize of 
$400 having been offered. 
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Protecting the Fingers from Chemicals 


The finger nails and fingers may be 
easily protected from stains of chem- 
icals by coating them with a wax made 
up as follows: Melt white wax in the 
same manner as melting glue. This 
may be done by cutting the wax into 
small pieces, placing them in a vessel 
and setting the vessel in boiling water. 
To each ounce of melted wax thor- 
oughly stir in 1 dr. of pure olive oil. 
The fingers should be dipped into the 
wax while it is in a liquid state. This 
will form a coating that will permit 
the free use of the fingers, yet pro- 
tects the skin from the chemicals. 
This method is especially adapted for 
photographers.—Contributed by F. H. 
Tillotson, Sycamore, II. 


Locking a Gun 


The illustration shows how a gun 
may be locked so it cannot be dis- 
charged, by using a padlock in the 
guard behind 
the trigger. It 
is well to have 
a safeguard of 
this kind on 
guns where the 
gun may possi- 
bly be handled 
by careless 
person, or where there are children.— 
Contributed by Irl R. Hicks, Halls- 
ville, Mo. 


(Painters should not wash their hands 
in turpentine. It is better to use horse 
hair with a little kerosene to remove 
the paint, and then finish with soap 
and water. 


Homemade Bath-Water Heater 


It being necessary to have a bath- 
water heater, I constructed one of large 
pipe to work on the same principle as 
the instantane- 
ous heater. The 
main body of the 
heater consists 
of a pipe, A, 8 
in. in diameter 
and 40 in. long. 
This pipe was 
equipped with a 
door and grate 
at the lower end, 
and a_ tapering 
hood at the top 
for an ordinary 
stovepipe. Legs 
were also at- 
tached to the 


lower end to 
permit the use 

JS 
and to procure =] 
draft. 


of an ash pan, 
The water space is formed between 


'the walls of two pipes, B and C, the 


inner pipe being 4 in. and the outer 
5 in. in diameter, and each 20 in. long. 
The openings at the ends between the 
pipes were filled with rings, D and E, 
cut from a 4-in. coupling. The rings 
were driven between the pipes and 
then calked to make a watertight joint. 

The inlet pipe entered the water 
space at the bottom and the outlet at 
the top. These pipes were 14-in, in di- 
ameter. I have often heated water for 
a shower bath by burning a couple of 
newspapers in the firebox. Wood 


blocks or charcoal are ideal fuel for 
this heater—Contributed by J. W. 
Shannon, Babcock, Ga, 
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A Rainwater Separator 


A rainwater separator which is 
rather unique in operation is shown in 
the sketch. It was desired to have the 
dirt which is carried down 
the pipe with the first flush- 
ing of the water, run into 
the sewer while the clean 
water is diverted into a bar- 
rel or cistern. This was ac- 
complished as follows: 

The water at first runs 
down the 
pipe A, 
through 
the pipe B 
and into 
the pail C, 
which is at- 


The Weight of the Water in the Pail Automatically 
Turns the Water from the Sewer to the Barrel 


tached to the balance arm D, as is also 
the counterweight E. As soon as the 
pail C is full of water, the short end of 
the balance arm is pulled down, 
thereby throwing the drainpipe F over 
to the pipe G, which carries the water 
into the barrel or cistern, A ;g-in. hole 
is punched or drilled in the bottom of 
the pail to allow the water to run 
slowly away until the pail is almost 
empty when the counterweight pulls it 
up and also pulls the pipe F back to the 
pipe B until the pail is full, and so on. 
—Contributed by Geo. M. Petersen, 
Buffalo, N. Y. 


Destroying Flies with a Brazing Torch 


A brazing torch in the hands of a 
careful person is the quickest means 
of getting rid of flies and other insects. 
Their wings singe almost instantly, if 
the blaze is turned to its highest heat. 
The blaze should not be directed 


against a wall or ceiling but in a line 
parallel to it and should be swept from 
side to side rapidly. It requires only 
a few minutes when the flies are set- 
tled to rid a large room of every one 
of them, 

If the room is papered, the blaze 
should be as hot as possible and the 
strokes should be made only in one 
direction, as from right to left, remov- 
ing the blaze to a safe distance from 
the wall at the end of the stroke. 

As the blaze passes opposite them 
the flies attempt to fly and are car- 
ried into the blaze, their wings and 
often their legs are burned off and 
they fall to the floor where they can 
be swept up and destroyed. Neither 
paper nor the finest varnish need be 
injured in the least if proper care is 
used, 

Every fly in the neighborhood of 
garbage cans and other infested places 
may be captured in this way, and I 
have got rid of mites in the poultry 
house by the use of the torch.—Con- 
tributed by W. A. Vinson, Vancouver, 
Washington. 


A Lamp Tester 


The sketch shows how I rigged up 
a tester for lamps for use on 110, 220 or 
440-volt lines. I first cut a board as 
shown in Fig, 1, making it about 8 in. 
in diameter, with a handle long enough 
for a good grip, then four lamp sockets 
were located as shown. As the upper 
end of the sockets were tapped for a 
%%-in. pipe, nipples were cut long 
enough to reach through the board, 
and used to hold the sockets. 


Fic Fig.2 
The Tester can be Changed to Receive Current from 
Any Circuit and Any Voltage Lamp 
Binding posts were located at A, B, 
and C. A hole was bored through the 
handle, large enough for the lamp 
cord, and connections made as shown 
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in Fig. 2. The tester may be changed 
to receive current from any of the 
three different voltages by attaching 
the loose end to the different binding 
posts when using 110-volt lamps in 
the sockets. Attaching the end to A, 
makes a circuit for 440 volts; to B, for 
220 volts, and to C, for 110 volts. New 
globes are used in the tester, and the 
lamp to be tested is placed in the last 
socket on its circuit.—Contributed by 
W. H. Stivason, Wilson, Pa. 


Arm for Holding a Telephone 


A very substantial and easily con- 
structed telephone arm can be made 
of a piece of wood, a strap hinge and 
a metal lantern holder such as used 
on a carriage. The wood may be in 
any length to suit the requirements. It 
is hinged to a wall as shown in the il- 
lustration. The lantern holder is fas- 


The Telephone can be Attached to or Detached from 
the Arm Quickly When It is Used on the Desk 
tened to the outer end to receive the 
standard of the telephone. The outer 
end of the arm, at which the lantern 
holder is attached, also may be hinged 
to make a combination extension.— 
Contributed by O. B. Wright, Middle- 


town, Conn. 


An Elevator Guard Rail 


The elevator in our building was 
placed in such a position that there 
Was no room for swing gates. As 
this elevator was used between two 
floors only, a guard was made to pro- 
tect the opening in the floor as follows: 

The forks, supports and rail were 
made of pipe and fittings. The rail- 
carrying arms attached to the elevator 
beam were just long enough to pass 
through the hole in the floor. When 
the elevator descends, it leaves the 
guard rail on the floor and wall sup- 
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ports and at a height to keep anyone 
from falling into the opening. When 
the elevator is raised, the guard rail 


The Guard Rail is Automatically Taken Care of by the 
eration of the Elevator 


is taken up by the elevator arms, This 
device can only be used on elevators 
working between two floors.—Contrib- 
uted by Hubert C, Kellogg, Rockford, 
Illinois, 


A Gradometer 


A handy homemade device for meas- 
uring grades, which can be used for a 
number of different purposes, is shown 
in the accompanying sketch, 

The instrument consists of a piece 
of copper tube, A, to which the two 
castings, B and C, are permanently 
fixed as shown. The copper tube is 
7% in, outside diameter and 5 in. wall. 
A small level, D, is fixed in the tube 
in the position shown, A scale, E, is 
made from %-in, round cold-rolled 
steel and is made flat to receive the 


The ie Cent of a Grade can be Easily Determined by 
the Use of the Gradometer 
scale graduations. The scale fits the 
support C and may be adjusted by 
means of the screw F. For all ordi- 
nary grades the scale should be about 
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24 in. long and graduated for 23 in. 
For grades over 38 per cent, a longer 
scale will be necessary. For conveni- 
ence in carrying the instrument, a 
lug can be cast on the side of the 
scale support C, and the scale can be 
moved along on the tube and kept in 
place by the screw G. 

In operation, the gradometer should 
be placed on the grade and the scale 
adjusted until the tube becomes hori- 
zontal as shown by the level D. Then 
read the distance X. To determine 
the per-cent grade, multiply the scale 
reading by 20, if in feet; if in inches, 
multiply by 1.666 (134). 

If it is desired to determine how 
steep a grade an automobile ascent is, 
without stopping the flow of gasoline 
in a gravity-feed carburetor, it is only 
necessary to jack up the front end of 
the car until the gasoline stops flow- 
ing and apply the gradometer to the 
running board of the machine. This 
is one of the many uses to which the 
gradometer can be applied.—Contrib- 
uted by Edwin M. Wise, Elyria, O. 


Septic Tank for Sewage from a Cottage 


The question of sewage disposal in 
isolated cases where there is no op- 
portunity for connection with a trunk 
sewer is a timely one to consider. An 
English writer in the Metal Worker 
describes and outlines the size of a 
septic tank and filter beds necessary 
to take care of the sewage from a cot- 
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would probably be sufficient to make 
provision for 10 gal. per head per day. 

Assuming that the cottage will be 
occupied throughout the year by an 
average of four persons, the septic 
plant may be designed upon this basis, 
or in other words, four persons at 10 
gal. per head per day making 40 gal., 
upon a dry-weather flow of this quan- 
tity of water per day. 

An economical arrangement for this 
amount is indicated in the accompany- 
ing illustrations, where Fig. 1 is a 
vertical cross section through the tank; 
Fig. 2, a section through the filter, 
showing tipper above and outlet below; 
Fig. 3, a cross section of tipping 
trough; Fig. 4, the plan of the tank, 
and Fig. 5, a plan of the filter, showing 
tipper, with measurements, 

The tank is formed by utilizing a 
24-in. diameter stoneware pipe and 
making a concrete top and bottom for 
it. The whole is of such a nature that 
it could be constructed with such labor 
as would be available in any village or 
hamlet. 

The work and materials for the tank 
would involve the excavation and re- 
moval of 14% cu. yd. of earth, the mak- 
ing of % cu. yd. of cement concrete, a 
4-in. stoneware inlet bed, a 114-in. gal- 
vanized-iron outlet pipe, a 24-in. stone- 
ware pipe, and a 2-in. stone cover, 2 ft. 
6 in, in diameter, which is fitted with a 
lifting ring. 

For the filter there would be neces- 


sary the excavation and removal of 
INLET 


TIPPING 
TROUGH 


LEVEL OF FILTER 
Fic.3 


Elevation and Plan Views of a Septic Tank Suitable for Sewage from a Cottage Where the Water Supply is Not 
Overabundant, or Where There is No Chance for a Connection to a Trunk Sewer 


tage where the water supply is not 


overabundant. The writer states that, 
the water supply being limited, it 


3% cu. yd. of earth, the making of 1% 
cu. yd. of cement concrete, and provid- 
ing 16144 sq. ft. of honeycombed wall, 
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C; 53 lin. ft. of 2-in. drain tile; 114 cu. 
yd. of filter medium; a tipping trough 
and a 4-in. stoneware outlet pipe. 

To construct the tank it is necessary 
to dig a hole 3 ft. in diameter, of the 
requisite depth, and then lay in the 
bottom 6 in. of cement concrete. The 
24-in. pipe should then be pushed into 


the concrete and the surface of the lat- © 


ter tamped both inside and outside of 
the pipe, so that the concrete will be 
solid and will adhere to the unglazed 
portions of the pipe and give a water- 
tight bottom. 

When the concrete is set, the ground 
may be filled in around the pipe up to 
the level of the under side of the con- 
crete curd. The concrete should be in 
the proportion of 1 of cement, 2 of sand 
and 4 of gravel or aggregate which is 
broken to pass a 34-in. mesh. 

The filtering medium should consist 
of the hardest and least friable ma- 
terial that can be obtained locally. The 
filtering material is broken to a % or 1- 
in. gauge for filling at A, and all dust 
carefully screened out and then a depth 
of about 6 in. of material, 2 or 2% 
gauge, is placed in the bottom at B, 
around and over the drain tile, leaving 
about 3 ft. for the finer material. The 
space of 1% in. should be left between 
the ends of each abutting drain tile, 
and the outlet ends are carried through 
the honeycombed wall into the effluent 
channel. 


Holder for Small Tools while 
Tempering 
The holder, or tongs, is made of a 
piece of 14-in. steel rod, both ends be- 


ing flattened and shaped as shown in 
the sketch. A small link is placed 


The Grip of This Holder is Better for Small Tools than 
Ordinary Tongs 


over the ends to hold them on the 
tool while heating and tempering.— 
Contributed by Chester L. Cobb, Port- 
land, Maine, 


Extension for a Wagon Bed 
An expressman had a _ medium- 
weight delivery wagon, and as he had 
to transport many articles too long to 


The Extension is Permanently Attached to the Wagon 
Bed, Ready for Use when Wanted 


carry in the bed of the wagon, he 
made a frame of three pieces of 2 by 
4-in. material which could be pulled 
out to the rear end of the bed, thus 
extending the support for the load sev- 
eral feet. When not in use, the ex- 
tension is pushed up against the end 
of the bed. The sketch clearly shows 
how the sliding extension was made. 
—Contributed by C, R. Poole, Los 
Angeles, Cal. 


To Examine Carbons of a Moving- 
Picture Machine 
A moving-picture operator rigged up 
an attachment through which he could 
examine the carbons that produce the 


Q 


Tube with a Lens and Ruby Glass A. Examining the 
Intense Light of the Carbons 


light for projecting. The device con- 
sists of a small tube which has a stop, 
A, fitted in it at B, a lens, taken from 
an old police headlight, placed at C, 
and a ruby glass at D. The tube 
was inserted in the lamp house as 
shown at E. The carbons could thus 
be readily examined without injuring 
the eye.—Contributed by, W. F. Pol- 
land, Corvallis, Oregon. 


CA light pruning saw can be made of 
a keyhole saw blade attached to a long 
straight handle. 
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Lighting the Gas Stove 


One can save many matches and 
much time by adopting one of the fol- 
lowing plans for lighting the gas 
stove: 

Stationary Lighting—In back of the 
gas stove may be placed a spark coil. 


_ 


FLEXIBLE CABLE 
—— j 


USE EITHER THE LEFT OR —_ 
DIAGONAL FOR POWER 


BATTERIES 


UU 


The Igniter and Its Connections to Batteries or to the 
Lines of an Alternating Current 


RHEOSTAT 


At one side of the stove—usually the 
left—may be placed a push button, one 
wire of which is attached to one of the 
primary binding posts of the spark 
coil, the other wire to one side of the 
battery. From the battery run a wire 
to the other primary binding post on 
the spark coil. 

Using No. 14 R. C. twin wire con- 
nected to the secondary terminals and 
using tape to fasten the wire, run it 
along the gas pipe and terminate under 
each burner, using branches, the joints 
of which must be well insulated. 

On the terminals of the branches 
may be placed small pieces of porce- 
lain tube, letting the bare wire pro- 
trude about % in. from the tube and 
terminate about \% in. from each other 
over one of the small holes in the 
burner. 

By turning on the gas of any burner 
and pushing the push button the gas 
will be ignited provided the vibrator 
on the spark coil is adjusted properly. 

If the vibrator can be adjusted to 
take an alternating current in the 
place of batteries, a small cut-down 
transformer having a primary of 110 


volts and a secondary of from 3 to 24 
volts, may be used. 

Portable Lighting—On a stove hav- 
ing many burners, or on which the 
wire would be in the way, the two 
wires to the push button may be run 
as directed, and the twin wire—four 
wires in all—into a block of wood, the 
secondary or twin wire terminating at 
two binding posts set in 144-in. asbestos 
and cemented to the end of the wood. 
Running between the binding posts 
and terminating about \% in. from each 
other are two steel needles. The pri- 
mary wires are attached to a spring on 
the side of the block, which, when 
pushed, makes the contact, and a spark 
flies between the needles. This may 
be used as a match.—Contributed by 
Theron P. Foote. 


To Bend Reinforcing Bars 


A homemade bench for bending 
reinforcing bars, devised by a cor- 
respondent of Engineering and Con- 
tracting, is shown in the accompanying 
sketch. The bench proper is 30 in. 
high and 5 ft. square. The bending de- 
vice consists of two stationary sheaves 
and one movable sheave, B, mounted 
on a sliding strip, C, operated by a 
screw,A. The bar is inserted between 
the sheaves as shown and by operating 
the screw A, the sheave B is moved so 
as to produce the bend. A scale on the 
slide C indicates the travel required to 
produce the same bend on each bar. 
The sheaves can be taken from old 


Homemade Bench with Sheaves and Sliding Parts to 
Bend Reinforcing Bars by Screw Pressure 
blocks. The stationary sheaves are 
spaced from 10 to 18 in. apart, the 
heavier bars, % in. in size, requiring 

an 18-in. spacing. 
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Alternating -Current Rectifier for Charging Storage Batteries 


The ordinary storage battery used 
on an automobile for lights or ignition 
must be charged from time to time 
and, in most cases, the batteries must 
be taken to a charging plant for filling. 
Some users who have electricity in 
their home garage would like to re- 
charge the cells and for this purpose 
the rectifier described is especially 
adapted. 

A direct current is one that does not 
change in direction; it may however 
change in value. If a direct current 
does not change in value, it is called 
a steady direct current; if its value 
changes, but not according to any defi- 
nite law, it is called a variable direct 
current; while if its value rises and 
falls at regular intervals, it is called 
a pulsating current. A steady direct 
current may be represented by the line 
A, Fig. 1, the vertical distance of the 
line A from the lower horizontal line 
at any given instant representing the 
numerical value of the current to any 
convenient scale. Likewise lines B and 
C represent variable and pulsating cur- 
rents, respectively. An alternating cur- 
rent is one that reverses in direction 
at regular intervals and at the same 
time is changing in value. Such a 
current is represented by the line A in 
Fig. 2. 

Where only an alternating current 
is available some means must be em- 
ployed to change the alternating cur- 
rent to direct. There are a number of 
means that may be employed in ac- 
complishing this. An alternating-cur- 
rent motor may be either belted or di- 
rect-connected to a direct-current gen- 
erator. Direct current of any desired 
value up to the ultimate capacity of the 
generator or motor can then be drawn 
from the generator. Such a combina- 
tion of generator and motor is called a 
motor generating set. In some cases 
the two machines are combined and 
constructed as a single machine, which 
is called a rotary converter. Machines 


of this kind are used to change alter- 
nating current to direct or vice versa; 
but it is beyond the scope of the ama- 


teur to construct such an elaborate out- 
fit. The mercury-are rectifier is an- 
other means of transforming alternat- 
ing current to direct, but it is also too 
difficult for the amateur to construct. 
Some form of electrolytic rectifier may, 
however, be constructed by the ama- 
teur at a very small cost, and its opera- 
tion will be quite satisfactory, al- 


VALUE OF CURRENT 


VALUE OF CURRENT 


Fis.2 
The Lines in Fig. 1 Illustrate the Flow of a Steady, a 
Variable and a Pulsating Direct Current, and That 
in Fig. 2 an Alternating Current 
though its efficiency is low as com- 
pared to the other types of rectifiers. 
The action of the electrolytic recti- 
fier in an electrical circuit is very sim- 
ilar to the action of a check valve in a 
water pipe, and we shall speak there- 
fore of the rectifier as a valve. It will 
offer practically no resistance to the 
current when it flows in one direction: 
but will offer a very high resistance to 
a current in the opposite direction. 
This being the case, an alternating cur- 
rent will pass through a circuit, into 
which an electrolytic rectifier is con- 
nected, only in one direction, and the 
current instead of being of the form 
shown in Fig. 2, will be similar to 
that shown in Fig. 3. This, however, 
would result in there being a current in 
the circuit for only one-half of the time, 
which would be a very undesirable 
condition; but fortunately it can be 
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overcome by using four valves or recti- 
fiers and connecting them as shown in 
Fig. 4. 

The small arrow inside of each circle 
indicates the direction in which the 
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Fis.4 dp dc 
Interrupted Flow of a Current through a Rectifier is 


Illustrated in Fig. 3, and Connections with Four 
Rectifiers to Make the Flow Continuous in Fig. 4 


current will meet with least resistance 
in passing through that particular 
valve. Ifan alternating electrical pres- 
sure be applied to the terminals marked 
A and C, it will tend to produce a cur- 
rent through the circuit composed of 
the four valves. Let us suppose that 
the pressure is acting toward the right 
in the upper part of the wire AC. The 
greater portion of the current produced 
by this alternating pressure will pass 
through the lower resistance path, 
which in this case is through valve 1 
to the terminals marked D and C, 
thence through valve 4 to the lower 
part of the wire AC. Next, suppose 
the alternating pressure is acting to- 
ward the right in the lower part of AC. 
Then the greater portion of the cur- 
rent will pass, through the valve 2, to 
the terminals D and C, thence, through 
valve 3, to the upper part of AC. It 
will be observed that the current passes 
through the circuit connected to the 
terminals marked D and C in the same 
direction in both cases, or its direction 
is independent of the direction of the 


alternating current. 


This current, al- 
though constant in direction, is not 
constant in value; it being nothing but 
an alternating current with one-half 
of the loops reversed in direction, giv- 
ing a pulsating current similar to the 


one shown by line C in Fig. 1. This 
current may be used in charging stor- 
age batteries, and in practically every 
case where a perfectly steady current 
is not required. 

Each of the valves, as they have been 
called thus far, consists of an alumin- 
ium plate and a conducting plate, such 
as carbon, lead, iron, etc., or any metal 
that is not acted upon by the solu- 
tion into which they are immersed, 
which is called the electrolyte. This 
electrolyte is capable of acting on the 
aluminium plate in a very peculiar man- 
ner, when a current is passing through 
the rectifier. When the current is pass- 
ing from the conducting plate to the 
aluminium plate it encounters very lit- 
tle opposition, the only resistance be- 
ing that of the electrolyte. If, how- 
ever, an attempt be made to send the 
current through the rectifier in such 
a direction that it must pass from the 
aluminium plate to the conducting 
plate, there will be a great opposition 
encountered and practically no current 
will flow. This action is supposed to 
be due to the formation of a very thin 
coating of oxide on the surface of the 
aluminium plate. Such a combination 
of plates and electrolyte is called an 
asymmetric cell. 

An electrolytic rectifier that will de- 
liver a current up to eight amperes at 
a pressure ranging from 10 to 90 volts, 
when operating on a 110-volt alternat- 
ing-current circuit, may be constructed 
as follows: Obtain four battery jars, 
similar to those used for the ordinary 
“crowfoot” battery, which are to serve 
as containing vessels for the plates and 
solution. Make a wooden top for each 
of these jars, similar to that shown in 
cross section in Fig. 5, and boil the 
tops for a short time in paraffin. Cut 
out four wooden disks from some %- 
in. wood, each disk having a diameter 
a little less than 3 in. Nail one of these 
disks in the center of the under side 
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of each of the tops. Now obtain four 
pieces of 14-in. sheet aluminium, 61% in. 
wide and 9 in. long. Drill a number 
of small holes near the edge of each 
of these pieces and rivet a piece of 
aluminium, % in, wide and 3 in. long, to 
the edge, as shown in Fig. 6. Bend 
each of these pieces in turn around 
some cylindrical object, about 3 in. in 
diameter, forming four cylinders. Nail 
these cylinders to the wooden disks 
fastened to the under side of the tops. 
The small %-in. piece riveted to each 
cylinder should be bent out at right 
angles to the side of the cylinder be- 
fore the cylinder is nailed to the 
wooden disk. Drill a small hole 
through the projecting piece of alumin- 
ium and top, and place a brass bolt 
in the hole, as shown in Fig. 5, which 
will serve as one terminal of the recti- 
fier. Next obtain four 8-in. pieces of 
1-in. lead pipe. Cut one end of each 
of these pieces as shown in Fig. 7, and 
bend half of the projecting portions 
thus formed in at right angles to the 
main part of the pipe so that they over- 
lap, and drill a 4%-in. hole through the 
bent parts. These pieces can now be 
fastened to the wooden tops for the 
containing vessels, by means of a small 
brass bolt, as shown in Fig. 5. The 
bolt holding the lead pipe is to form 
the second terminal of the rectifier. It 
no doubt would be well to drill a num- 
ber of 14-in. holes in the aluminium cyl- 
inder in order that the electrolyte may 
have a better chance to circulate. 

The efficiency of the electrolytic 
rectifier decreases very rapidly as the 
temperature of the electrolyte rises, 
and since there will be quite a temper- 
ature rise if the rectifier is used for any 
length of time, some means must be 
provided for keeping the electrolyte as 
cool as possible. This can be accom- 
plished by passing cold water through 
several turns of glass tubing placed in 
each containing vessel. The glass 
tubes in the different jars may be con- 
nected together by pieces of rubber 
hose, and water supplied through a 
piece of hose connected to the faucet. 

A small, open containing frame 
should now be made of such a form 
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that all four glass jars may be placed 
in it and the connections between the 
various jars made more or less per- 
manently. Two binding posts should 
be provided for the alternating-cur- 
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The Top of a Rectifier with Its Connections and Parts 
and the Method of Construction 


rent supply leads, and also two for the 
direct-current leads, 

The rectifier is now complete with 
the exception of the electrolyte which 
should be made as follows: Make a 
saturated solution of sodium phosphate 
by dissolving the phosphate in water 
until a small quantity remains in the 
bottom of the vessel. Add a little 
sulphuric acid to this solution and fill 
each of the containing jars, until the 
liquid is within one inch of the top 
when the elements are in place. The 
rectifier will operate better after it has 
been in use a number of hours, as the 
aluminium plates should be given time 
to become oxidized. 

When this rectifier is connected to 
some source of alternating current and 
it is desired to vary the direct current 
supplied to some other circuit, a 
rheostat must be connected either in 
the circuit in which the direct current 
flows, or in the alternating-current cir- 
cuit. The use of a rheostat will not be 


very efficient especially if the direct 
current is to be delivered at low volt- 
age; and in such cases it is best to 
reduce the alternating-current pres- 
sure, by means of a small transformer. 
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A Recessing Tool for a Lathe 


Having a large quantity of union 
nuts to make on an ordinary lathe, I 
designed a recessing tool to be used 


A 


Screw-Feed Recessing Tool for Use in the Tool Post 
of an Ordinary Lathe 

in the lathe tool post. This tool con- 
sists of a main shank, A, to fit the 
lathe tool post, and has an auxiliary 
tool post, B, which is drilled to receive 
the round-shank cutting tool C. A 
small projection is attached, or made 
as a part of the shank A, and is drilled 
and threaded to receive the feed screw 
D. The operation of the tool for re- 
cessing is obvious.—Contributed by M. 
Maplethorpe, Silverdale, England. 


A Homemade Tool Box 


The tool box has a holder on each 
side for small tools, one side for bits 
and small round tools, and the other 
for chisels and flat tools. The holders 
are made of strips of soft wood, fas- 
tened to the inside edge with screws 


There is a Place Provided for Each Tool, and the Box 
can be Carried from Place to Place 


and glue. The one for chisels has a 
small recess for each small tool, and 


the one for bits is laid out by mark- 
ing the places for the holes, the larger 
ones at each end and tapering to the 
center. Then fit a piece about \% in. 
thick, 114 in. wide and as long as the 
box on the bottom beneath the strips 
to hold the tools. 

Bore the holes for the bits, each with 
the tool it is to hold, through the strip 
and part way into the piece at the bot- 
tom.—Contributed by W. A. Lane, El 
Paso, Tex. 


A Motorcycle Runway 


A person living in an apartment and 
owning a motorcycle had to run it up 
a short flight of steps to get it into the 
house at night, says Motorcycling. 
This was no easy job, so he made a 
runway up which to run the machine. 

A board, considerably longer than 
the flight of steps, so as to give a more 
gradual incline, was hinged to the wall 
at the side of the stairs so that it 
could be raised and allowed to rest 


The Steps are Turned into a Runway by Lowering 
the Hinged Board at the Side 


flat against the wall or lowered so 
that it made an inclined path for the 
wheels. The board is lowered when 
the machine is run in or out, and when 
not in use is fastened to the wall. 


Boiling Solutions in Glass 


A great annoyance when boiling 
solutions in glass vessels in the labo- 
ratory or shop, is the “bumping” of 
the vessel as the liquid boils. This 
sometimes causes the glass to break. 
A way to remedy this is to fuse a 
short piece of platinum wire in the 
glass. This costs but little and be- 
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cause of its great conductivity of heat, 
it causes all boiling to come from the 
location of the wire—not from the 
glass. 

The wire is laid on the glass inside 
of the receptacle, and this heated over 
a gas flame until it adheres to the wire. 
The wire may be placed in straight 
or coiled, as desired, or the surface 
of the glass will permit. The wire 
is not affected by any solution ordi- 
narily employed, though a mixture of 
hydrochloric and nitric acids gradually 
corrodes it.—Contributed by Loren 
Ward, Des Moines, Ia. 


Detecting a Missing Gasoline-Engine 
Cylinder 


It is frequently difficult for the nov- 
ice to detect a miss in a six-cylinder 
gasoline engine, also to distinguish be- 
tween a miss and a weak explosion in 
either a four or six-cylinder engine. A 
missing cylinder may be easily and 
quickly determined by holding a piece 
of heavy paper about 1 in. from the 
exhaust end of the muffler. The explo- 
sions will force the end of the paper 
away from the muffler, but the moment 
a miss occurs, the end of the paper will 
be drawn against the muffler, being 
forced away again by the next explo- 
sion. The slapping of the paper against 
the muffler indicates a miss and not 
a weak explosion.—Contributed by 
Howard A, Thompson, Chicago, II]. 


Holder for a Riveted Button 


When a riveted button tears out of 
overalls or a jacket, 
a piece of wire at- 
tached as shown in 
the sketch will hold 
it securely, The but- 
ton is placed in the 
hole torn in the gar- 
ment and the wire 
is bent with pliers 
around the shank 
back of the cloth— 
Contributed by E. 
A. Burton, Blessing, Texas. 


Substitute Remover for Crown 
Tops on Bottles 
When a crown-top remover is not at 


hand, an ordinary table knife and fork 
can be used as a substitute. Place one 


A Knife and Fork are Articles Readily Obtainable, and 
can be Used to Remove Crown Tops on Bottles 


of the outside tines of a three-tine 
fork under the cap at the edge and 
slide the knife blade into the space 
between the other outside tine and the 
center one. A pressure on the knife 
handle will easily remove the top.— 
Contributed by Roy D. Erwin, Ger- 
mantown, Pa. 


Reaming Holes in Odd-Shaped 
Castings 

I have had occasion to ream cast- 
ings like the one shown in the drawing 
—castings that had to have a hole 
reamed through 
the two hubs— 
and didn’t have 
a reamer long 
enough to go 
clear through, A 
way to do this, if 
you have a ream- 
er long enough 
to be in both hubs at one time so as to 
keep the holes in line, can be seen by a 
glance at the figure. After the reamer 
has been put down as far as a wrench 
wil! turn it, it is backed out enough 
to allow a lathe dog to be slipped over 
it and between the hubs. By means 
of this dog, the reamer may be turned, 
either with the hands or the assistance 
of a short bar, and passed down 
through the lower hub. Two holes 
reamed thus continuously are more 
apt to be exactly in line than if reamed 
separately from the outer ends.—Con- 
tributed by D. A. Hampson, Middle- 
town, N. Y. 


SHOWING END OF REAMER BELOW 
SURFACE 


CASTING TO BE REAMED 
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A Boiler Furnace-Door Check 


It is well known that combustion of 
the volatile smoke-producing products 
evolved from each fresh charge of 


The Door Check Regulates the Inflow of Air Just 
after Throwing in Fresh Fuel 


bituminous coal that goes into a boiler 
furnace demands the admission of air 
above the fuel bed, says a correspond- 
ent of the National Engineer. It is 
also a generally recognized fact that 
an excessive quantity of air thus ad- 
mitted will impair the economy of 
combustion, although the objection- 
able smoke may be eliminated. 

Intelligent handling of the fires and 
careful regulation of the furnace doors, 
to the end that just the requisite quan- 
tity of air gets through after each 
charge, and no more, will solve the 
problem of smoke suppression in a 
majority of cases and at the same time 
conserve the economy of the plant. 
However, when the adjustment of the 
air supply is left entirely to the direc- 
tion of the fireman, as it necessarily 
must be in the absence of automatic 
regulation, the proposition will always 
partake largely of the element of un- 
certainty. 

The illustration shows a _ device 
which meets the requirements per- 
fectly. It consists simply of a door 
check, A, fastened to the furnace door 
with machine screws, after having 
been insulated for heat between the 
door and the check. 

The check is equipped with a sup- 
plementary device for holding the door 
wide open while the fireman is putting 
in the fuel. When the catch is re- 
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leased, the door promptly swings to 
the closed position, but slows up long 
enough, when an opening of about 
10 in. still remains, to permit the in- 
rush of the required air. 


A Lath Holder 


For the workman lathing a ceiling 
the holder described in the following 
will prove useful and of help for fast 
work. Procure a barrel and stand two 
laths in it so that they will cross each 
other about 114 ft. from the bottom, 
then nail the parts projecting out of 
the barrel firmly to the top edge. This 
will make a sort of back over which 
the laths cannot fall. Lay the lath to 
be used across the barrel. In_ this 
position they will be easily accessible 
and can be quickly raised to the ceil- 
ing without turning them over or 
around.—Contributed by C. S. Lath- 
bury, Havana, Ill. 


How to Make a Water-Level Alarm 


A simple water-level alarm and the 
method of constructing it are shown 
in the accompanying illustration. A 
piece of 
brass, A, is bent 
as shown in the 
sketch, with two 
springs, B, 
mounted on top 
of it. These 
springs are insu- 
lated from the 
piece A and also 
from each other. 
small brass 
rod, C, passes 
through two 
holes, one in 
each end, in the piece A. The lower 
end of the rod is connected to a float 
of sufficient buoyancy to raise the rod 
when the water comes up around the 
float. The movement of the rod is 
limited by two washers, D and E. 
When the rod is raised by the float to 
its upper position, the lower spring is 
raised and makes contact with the up- 
per spring, closing a bell circuit, and 
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the bell rings, thus notifying the at- 
tendant that the water in the tank has 
reached a predetermined level. The 
bell can, of course, be located in the 
engine room or in any other conven- 
ient place, independently of the position 
of the tank. More than one bell may 
be connected to the circuit if the duties 
of the attendant should take him to 
various parts of the building. 


A Small Clamp 


A small clamp for light work can be 
made of a 214-in. hexagon nut by cut- 
ting a portion out on one side, as 
shown by the dotted lines, and tapping 
one jaw for a setscrew. The clamp is 


An Ordinary Standard Nut Shaped to Form a Clamp 
for Use in Doing Light Work 

then casehardened. It is especially 

adapted for use in hardening a tem- 

plate for marking holes.—Contributed 

by F. J. Hunt, Alameda, Cal. 


Turning Cams in a Lathe 


The grooves in cams can be cut satis- 
factorily in an engine lathe by using 
the following method: A master cam, 
A, as shown, is first made and mounted 
on an arbor and held fast by a pin. 
This arbor can be any suitable length. 
The cam B, to be cut, is first finished 
on another machine, that is, the hole 
and turning and facing operations. It 
is to have a light-drive fit on the arbor 
and is held on by the collar C and a 
standard nut. 

The collar is for the purpose of giv- 
ing more working room between the 
cam to be cut and the lathe center. 
The throw of the cam is governed by 
bolting the strap D into the T-slots 
in the lathe carriage by means of the 
T-bolts. This strap will extend across 
the lathe carriage, and the roll E will 


751 


fit into the groove in the master cam. 
By disengaging all of the feeds to the 
lathe carriage, it will travel back and 
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The Cams on a Mandrel in the Centers of a Lathe, 
and the Guide Strap 


forth for a distance equal to the throw 
of the master cam. By first using a 
tool in the lathe tool post narrower 
than the finishing grooving tool and 
running the lathe on the slowest speed, 
good results can be obtained.—Con- 
tributed by Harold E. Murphy, West- 
erly, R. I. 


Operating a Fan and Lights in a 
Telephone Booth Automatically 


Many telephone companies, in their 
desire to make the public as comfort- 
able as possible while using their 
phones by installing electric fans in 
the booths, find that the cost of the 
energy to operate a large number of 
these fans continuously for a month is 
quite an item. 

A number of different methods may 
be used, however, to automatically 
disconnect the fan when the booth is 
not occupied. The accompanying il- 
lustration shows one method of open- 
ing and closing the circuit automati- 


The Switch is Operated 
by the Movable Floor 
When the Person Talk- 
ing Steps Upon It 


cally by means of a false floor, A, 
placed in the booth, it being hinged at 
the front end B and normally raised 
at the back end by a coiled spring. 
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When a person enters the booth the 
floor is depressed and the switch 
thrown to the “on” position, The 
floor is raised by the spring when the 
booth is vacated, and the switch 
thrown to the “off” position. 

The switch C is of the push type 
mounted in the back of the booth. A 
piece of brass or iron of the form 
shown at D is mounted on a piece of 
hard wood, E, which in turn is fas- 
tened rigidly to the back of the booth. 
An eye bolt is fastened in the false 
floor directly under the outer end of 
the piece D and connected to it by 
means of a small rod. Make sure this 
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rod is long enough to allow the false 
floor to drop down and rest on the 
main floor of the booth. A _ small 
bracket F is then mounted on the back 
of the booth directly over the end of D 
and a coil spring fastened between F 
and D, as shown. The whole device 
may then be inclosed by a_ small 
wooden box as shown. The pieces G 
serve to prevent dirt from getting 
down behind the false floor. 

Ordinary switches may be placed in 
the lamp and motor circuits H, re- 
spectively, after they leave this spe- 
cial switch, so that either or both of 
them may be turned off permanently. 


How to Forge Hinges 
A little extra time spent on the mak- 
ing of a hinge will produce artistic 
results, pleasing to the eye and credit- 
able to the worker. A correspondent 
of the American Blacksmith describes 
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Various Stages of the Work in Forging a Hinge e) 
i of an Attractive Design 
how to forge a hinge of attractive 
design as follows: 

Take a piece of iron wide enough to 
allow splitting out the two pieces on 
the sides and leaving a fairly propor- 
tional piece in the middle. To make 


the hinge part, draw down the end 
and make two cuts with a thin, hot 
chisel, very nearly through, just 
enough to be able to see the cut from 
the opposite side. The length of the 
cuts should be the thickness of the iron 
added to the diameter of the pin mul- 
tiplied by 3.15. Then bend with the 
cut part on the inside. The reason 
for this cut is that the welding may 
be done better. There is no fear of 
burning the inside edges of the hinge 
in welding, and the hole can be drifted 
out better for the pin of the hinge. 
It also makes it easy to cut out the 
piece afterward, without spoiling the 
hole. The end of the lap should al- 
ways come on the back of the hinge 
to be welded, so that if any marks are 
left in welding they will not show. 
The hinge part being completed, the 
scrolls should be drawn out and 
shaped to suit. But before they are 
drawn down to the right size, a piece of 
round iron should be taken and bent, 
as shown at B. This is to be driven 
in the ‘hinge when hot, to make the 
diamond-shaped corners, and the iron 
should be drawn down smaller from 
the imprint, which will leave the block 
partly raised. In forging, a piece 


should be left, large enough for a hole 
to be punched through it, as shown in 
the end of C. The other side is then 
treated in the same manner. In forg- 
ing out the scrolls, they should be made 
graceful and free from kinks. 
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To make the other half, take a piece 
of iron and fuller in, then draw out as 
at D. If a power hammer is at hand, 
it is best to make them out of one 
piece ; but if not, the hinge part should 
be welded on the side of the flat piece, 
the ends then drawn out, leaving a 
round disk on each end, and beni. 


Locating Leaks in Gasoline-Engine 
Intake Connections 


To locate a leak in the intake pipe 
or carburetor connections of a gaso- 
line engine, fill a common oilcan with 
gasoline and, with the engine throttled 
down, squirt the gasoline on and 
around the different joints. When the 
faulty joint is reached the engine will 
speed up quite perceptibly, the acceler- 
ation depending on the size of the 
leak.—Contributed by C. F. Fuller, 
Pontiac, Mich. 


An Expansion Bolt 


Procure an ordinary bolt of the 
proper length and size and saw a 
wedge-shaped notch, about 11/-in. 
long, in the end, as shown in the sketch. 
The piece sawn from the bolt is ser- 
rated on its outside surface and placed 
in the notch. The piece and bolt are 
inserted in the hole and when the nut 


As the Nut is Turned Up the Wedge-Shaped Piece 
Tightens the Bolt in the Hole 

is turned up, the piece will wedge the 

end and hold it solidly in place-—Con- 

tributed by G. H. Holter, Jasper, Minn. 


To Fasten a Hammer on a Handle 


The annoyance of having the ham- 
mer come loose from the handle may 
be overcome by using a common horse- 
shoe nail as a wedge. The nail is cut 
off to make the length a little less than 
the eye in the hammer. The head 
of the nail is wedge-shaped and has 
one corrugated side which makes it 
ideal for the purpose.—Contributed by 
Frank Boehm, Maspeth, L. I. 


A Tapeline Holder 


It is very difficult to measure with a 
tapeline alone, so I made a holder as 
shown in the sketch which is placed 


The End of the Tapeline Measure is Held Flush with 
the Material Being Measured 

on the end of a rail or whatever mate- 

rial being measured. This device also 

makes it easy for a helper to hold a 

line—Contributed by Le Roy Brad- 

ley, Lorain, Ohio. 


Sizing a Threaded Hole 


It sometimes becomes necessary to 
transfer the size of a threaded hole 
from some out-of-the-way place to the 
shop in order to make a piece to fit it. 
With proper tools this is easy; with- 
out them, it might be difficult. One 
thing is always at hand and that is 
wood, Whittle a stick tapering until 
it starts in the hole. Then turn it into 
the hole and a fair thread will be made 
on the wood. The stick can be car- 
ried in the pocket without risk of 
changing the size, as would be the case 
with ordinary calipers. 


Lock for the Inside of a Shop Door 


Usually all shop doors have locks on 
the inside except the one through 
which the workmen enter. A simple 
lock for this door can be made of a 
piece of strap 
iron having a 
hole in one end 
for a staple, and 
a slot in the 
other large 
enough to pass over a screweye. A 
quarter turn of the screweye locks the 
door. The screweye should be turned 
up so that it will bind against each 
side of the slot. 
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Reviving a Dead Dynamo 

It sometimes happens in power sta- 
tions when starting up a dynamo that 
it will not build up its voltage. Shift- 
ing the brushes back and forth does 


Diagram Showing Lines of Force and How the Copper 
Strips are Held on Two of the Brush Holders 


not even bring a spark out of it. It is 
practically dead, at least as to exciting 
its own fields. But it must be started, 
if possible, and often in a hurry. But 
how? 

Reviving a dynamo in this state is 
described by a correspondent of the 
Practical Engineer. The dotted lines, 
AA, AA, indicate the neutral points of 
polarity at which the brushes are usu- 
ally set for the normal loads, although 
they often are advanced slightly for 
overloads. 

The extreme edges of the field cores 
are indicated at BB, beyond which is 
the extreme of the polarity. With the 
brushes set at this point, if the brush- 
holder yoke allows such a variation, 
the machine would develop its highest 
voltage. 

The line CC indicates the back edge 
of the field core, or the beginning of 
the magnetic impulse as the armature 
coils pass under this edge. To rock 
the brush-holder yoke back far enough 
to bring the brushes under this edge 
of the field core would diminish the 
voltage, in fact, bring it down very 
low. 

Such troubles do not puzzle the man 
who has made a study of magnetic 
fluctuations and understands them, but 
many a man has never had the chance 
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to learn this part of the dynamo’s 
operation, and to him a dynamo that 
refuses to operate is a serious problem. 
In this case the brushes were rocked 
over to the limit of the slot in the 
holder yoke, bringing the brushes just 
1 in. back of the line BB. Still, the ma- 
chine showed no sign of generating, 
only a volt or two being indicated on 
the voltmeter. 

Before connecting a wire from: 
another machine to charge the field 
coils, it was decided to hunt for the 
extreme polarity, by taking two long 
strips of thin, flat copper, 4 in. wide, 
and letting a man hold each strip across 
the brush-holder stud, allowing the 
point to come on the commutator just 
past the line BB, as shown in the 
sketch. Instantly there was a spark- 
ing and spitting from the ends of the 


strips. The machine started to build 
up and increase its voltage very 
rapidly. 


The brush-holder yoke was imme- 
diately moved back to about 2 in. from 
the line CC. The voltage dropped as 
rapidly as it had risen. Shifting the 
brushes back to the dotted lines AA, 
AA, the voltage became normal and 
was then regulated by the rheostat, 
and the machine put in service. - 


Repairing Leaks in Range Boilers 


After replacing two hot- 
water boilers on the plumb- 
er’s advice, because the 
leaks could not be repaired, 
we decided to 
find some means 
of stopping a 
pinhole leak in 
the third boiler. We made a success- 
ful repair by driving a taper punch 
into the hole just far enough to ad- 
mit the point end of a 1-in. pipe tap. 
After tapping the hole a %-in. plug 
was turned in tightly, after thoroughly 
covering the threads with white lead. 
—Contributed by H. J. Holden, On- 
tario, Cal. 


CLacquer should not be stored in gal- 
vanized-iron tanks, 
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Short Cuts in the Pattern Shop 


When time permits or a sufficient 
number of castings are required to 
justify the outlay, it is no doubt better 
to provide the molder with a first-class 
pattern, but it sometimes happens that 
a casting is wanted in a hurry, or but 
one casting is ordered for some odd 
job. It is in cases like these that the 
patternmaker’s wits are taxed to bring 
about the desired results with the 
smallest possible expenditure of time 
and money. 

For instance, a special elbow is re- 
quired as shown in Fig. 1, and the or- 
der comes to the shop at noon and a 
pattern must be made and in the foun- 
dry before the close of the working 
hours, ready for the molder early the 
next morning. The pattern-shop oper- 
ation in this case is as follows: Two 
pieces of 1-in. board are doweled to- 
gether and cut to the outline of the 
elbow without the flanges, and the 
flanges, coreprints and_half-round 
pieces are added to make the skeleton 
pattern as shown in Fig. 2. Between 
each half-round piece another piece is 


3, and swept up with a strickle. This 
board is about 14 in. thick with bat- 
tens screwed to the under side to hold 
it straight, and is cut to form the out- 
line of the pattern and long enough on 
the ends for the prints and half-round 
pieces that mark the ends of the core. 
The strickle is made to the diameter 
of the core and has a bearing on each 
edge of the board, equal to the thick- 
ness of the metal, and is provided with 
a lip that projects over the outer edge 
of the board to maintain the proper 
thickness while the core is swept up. 
About the only tools needed for this 
job is a band or jig saw and a spoke 
shave. Sandpaper or varnish are not 
used. 

This skeleton-pattern and core-board 
idea is applicable to pipes of various 
shapes, with and without branches, On 
straight pipes the skeleton is some- 
times covered with thick cardboard, 
fastened with large-head tacks. This 
makes a very satisfactory pattern and 
dispenses with the loam filling, but the 
molder must be careful in ramming to 


STRICKLE 
Fig 2 


Fis.3 


Fis.5 


Cross Section of a Special Elbow and the Construction of a Temporary Pattern and Core Box from Which to 
Form a Mold to Make a Casting in the Shortest Possible Time 


nailed to add stiffness to the whole pat- 
tern, and a strickle is provided to 
smooth off the loam filling that the 
molder uses to convert the skeleton 
into a full pattern. 

The core is made on a board, Fig. 


avoid puncturing the cardboard sheath- 
ing. 

Small elbow or bend core boxes can 
be turned out very quickly by building 
up the curved part of wedge-shaped 
pieces with the joints running to a 


Fic.4 
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common center as shown in Fig. 4. 
The bend is laid out on the face of the 
built-up portion and each wedge- 
shaped piece sawn separately. This 
leaves but a small amount of stock to 
remove after the box is reassembled. 


STRICKLE 
Fic.7 


Fic.6 STRICKLE 


STRICKLE \ 


Broadly speaking, there are but two 
kinds of frame boxes. In one, the 
core is formed by a strickle riding on 
the ends, the shape of the ends deter- 
mining the shape of the cross section 
of the core, while the lengthwise shape 
LOOSE PIECES 


Four Methods of Constructing Frame Core Boxes in Which Strickles are Used to Form the Cores after Which 
They are Placed on Cast-Iron Plates for Baking 


It is well to build this box on a bottom 
board as illustrated. 

A quick way of making straight half- 
round boxes is to saw the ends or 
foundation pieces 3 in. or more larger 
than the required diameter of the box 
and then fill in with strips, 7 or 1 in. 
thick and wide enough to bring the box 
to the correct diameter, as shown in 
Fig. 5. No attention is paid to the 
joints between the strips, only to’use 
thick glue in the joints when nailing 
them to the foundation pieces. If the 
strips are made parallel and of proper 
width the amount of stock to be re- 
moved with the round sole plane is 
very small, 

Another short-cut method of provid- 
ing the means for producing half-round 


Fic.10 


The Core as It is Placed in a Mold to Form a Babbitt 
Recess in a Pillow Block 


and other cores is through the medium 
of frame core boxes. Frame boxes 
should be so constructed that they lift 
away from the finished core and should 
be of heavy enough stock to resist ram- 
ming without springing out of shape. 


is formed by the strickle. In the other, 
the cross section is formed by the 
strickle which is worked back and forth 
lengthways of the box. This form of 
box is only used for cores having the 
same cross section from end to end. 
From these two boxes many combina- 
tions may be made, producing thereby 
an endless variety of cores. The con- 
struction of some of these boxes is 
fully shown in Figs. 6, 7, 8 and 9. 
Frame boxes are more durable than 
core boards, because the boards must 
be put into the core oven until the 
cores are dry enough to be handled 
with safety, and this shortens the life 
of the board very much, as it is apt to 
char the edges. Where a larger num- 
ber of cores are required, a cast-iron 
plate, %4-in. thick and similar to the 
core board, can be made. It is used 
in the same manner as the core board, 
but being of iron, it is not affected 
by the heat of the core oven. In mak- 
ing patterns for core plates, a double 
allowance for shrinkage is necessary, 
as it is important that plates and boards 
be accurate in order to secure an even 
thickness in metal in the finished cast- 
ing. 
Another demonstration of the frame 
core-box idea is shown in the box for 
coring the babbitt space in a pillow 
block. This block was an integral part 
of an engine bed that was molded and 
cast with the pillow block down. On 
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account of the facing pieces projecting 
beyond the sides of the block, the prob- 
lem of setting the core presented some 
difficulty, but this was overcome by in- 
serting an angled loose piece in the 


157 


center of the box. This cut the core 
into two pieces and permitted it to be 
set without the slightest trouble. Fig- 
ure 10 shows clearly how this was 
accomplished. 


A Substitute for a Planimeter 


Some time ago I had an irregular- 
shaped surface of which I had to find 
the area. I had no planimeter, so I 
took a piece of tracing cloth large 
enough to cover my drawing and drew 
small squares on it representing 
square inches at the scale the drawing 
was made, I then laid the tracing 
cloth over the drawing and drew the 
outline of the surface on the tracing 
cloth. Counting the number of 
squares inclosed in the outline gave 


me the area of the irregular surface.— 


Contributed by Theo. A. Oberhell- 
mann, St. Louis, Mo. 


A Paint-Stirring Paddle 


A stirring paddle made of a rod is 
far superior to one cut from sheet 
metal and perforated. The holes 
in the latter will become covered 
with a film of paint which closes 
the openings. The rod 
paddle is formed as 
shown in the sketch, and 
the extending ends eas- 
ily slip over the side of 
the paint pail where the 
rod is not in the way of 
the paint brush, 


Repairing a Broken Gear Rim 


At one time I assisted in repairing 
a large pump gear wheel which had 
a crack in the rim, says a correspond- 
ent of Power. The location of the 
crack was at the point A. The spokes 
were notched out, at B, so as to afford 
a good bearing for the U-bolts shown 
at C, which were fitted on and turned 
up tightly with a pair of turnbuckles. 

Another repair which was used on 
smaller gears was accomplished by 
bending two heavy strips of iron to 


conform to the inner surface of the 
wheel rim, and two holes were drilled 
in each end of the strip so that they 


Two Methods of Repairing 
a Broken Gear Rim, 
One with U-Bolts, the 


Other with Strips 
Riveted to Rim 


would be a safe distance away from 
the crack. These were laid in the rim 
of the wheel, one on either side of the 
boss, if there happened to be any, and 
fastened firmly with capscrews, set up 
tightly.” 


Nut-Holding Clips for a Drop- Forged 
Wrench 


A heavy wrench that required a pull 
with both hands frequently slipped off 
the nut or cap whenever I eased up on 
the pull in using the wrench horizon- 
tally. To remedy this I fastened two 
metal plates, A A, on the jaws. This 
kept the wrench in position as the 
plates rested on top of the nut or cap. 


A 


Each Plate is Fastened to the Jaw so That the 
Projecting Part Extends over the Nut 


The plates can be fastened either with 


screws rivets.—Contributed by 
James M. Kane, Doylestown, Pa. 


@In case of emergency, a canvas 
car cover can be used to take the place 
of an inner tube. The cover must be 


well packed in the casing. 
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How to Make a Brand 


Several contractors working on the 
same job had planks, scaffolding, etc., 
scattered about and stored in the vi- 
cinity of the 
work, Such lum- 
ber does not 
take painting or 
stenciling very 
well and as a 
consequence the 
ownership 
of much of the 
property was 
often in doubt. 
One contractor conceived the idea of 
branding and consulted a machinist to 
see what could be done. A piece of 
steel, 1 by 2 by 2 in., was cut off, faced 
on one side and the initials of the com- 
pany laid off in reverse on the face. 
Holes were drilled to form the centers 
of the letters C and O. A dozen or so 
cuts of a hacksaw reduced the metal 
in the H and between the letters: to 
as many thin ridges which were 
chipped out with a chisel. By chip- 
ping and filing the brand was com- 
pleted. The back was drilled and 
tapped to receive a %%-in. pipe, 2 ft. 
long. This served as a handle. The 
tool was heated in a riveter’s forge and 
each piece of material branded.—Con- 
tributed by Donald A. Hampson, 
Middletown, N. Y. 


A Chain an Accessory to an Auto- 
mobile Tool Box 


A piece of chain about 3 ft. long, is 
apt to come in handy very often and 
should be carried along with the tools 
in any automobile. When stuck in the 
mud, when the wheels slip, or on a 
smooth, inclined surface which affords 
no hold for the tires, all that is neces- 
sary is to wind the chain around the 
tire on one rear wheel and apply the 
power. This method will make it sur- 
prisingly easy to get over a sandy spot 
in the road, and will often prevent the 
embarrassing necessity of being towed 
out.—Contributed by E. K. Marshall, 
Oak Park, Ill. 


To Make a Wood Letter for Printing 


When, in printing from wood type, 
it is found that the font is short some 
letter or numeral, turn one of the 
blocks upside down and draw on it the 
letter or figure required, in a reversed 
position. This can be easily accom- 
plished by taking an impression of the 
needed letter on paper, cutting it out 
and laying it reversed on the block. 
Then trace around the outline and cut 
the wood away from the letter. After 
using this letter, the block can be re- 
versed and the original type face 
printed from without harm to the 
other.—Contributed by A. A. Kelley, 
Malvern, Pa. 


A T-Slot Cleaner 


Every machinist must use a cleaner 
to remove the chips and oil from the 
T-slots of lathe carriages, boring mills 
and planer tables. The cleaner is or- 
dinarily made of sheet stock, with one 
end cut T-shape and the other left 
long enough to_be used as a handle. 
The method of using it is to draw the 
cleaner through the groove, to remove 
the chips, says Southern Machinery, 
after which a piece of waste is forced 
through with a file or screwdriver leav- 
ing the slot well cleaned. 

A slight improvement has been made 
in this type of cleaner, as shown in the 
sketch. A piece of sheet stock is cut 
T-shaped and riveted loosely to the 
shank on the handle, so as to permit 


The Scraper Part Turns on the Shank to 
Permit Its Use for Two Purposes 
the cleaner to turn on the shank. After 
the T-end has been used to force out 
the chips, the cleaner is turned over 
and the toothed end used in forcing 

the waste through the slot. 


GA squeaky cylinder denotes loose pis- 
ton rings, which, if not remedied, will 
result in scored cylinder walls. 


J 
\ 


POPULAR MECHANICS 


759 


How to Make a Candy-Pulling Machine 


Almost every person knows how to 
make old-fashioned pulled candy, and 
the machine illustrated adds greatly to 
the cleanliness of the product and con- 
sequently to its enjoyment. Most of 
the parts are constructed of hard wood 
and should be made strongly to stand 
the strain. 

The base A of the machine is an oak 
board, 12 in, long, 8 in. wide and 1 in. 
thick. There are three standards for 
carrying the rotating parts. Two of 
these standards, B and C, are 10 in. 
long, 3 in. wide at the base, 2 in. wide 
at the top, and 1 -in. thick. These 
two standards are secured to the op- 
posite sides of the base, 2 in. from 
each end as shown in the sketches. A 
third and shorter standard, D, is 4 in. 
long, 3 in. wide at the base, 2 in. wide 
at the top, and 1 in. thick. This stand- 
ard is secured to the same side of the 
base as B, and directly in line with the 
standard C. A %-in, hole is drilled 
through each standard 1 in. from the 
top. 

Four grooved pulleys or wheels, 3 
in. in diameter and 1 in, thick, are re- 


quired, and these can be cut out with 
a hand jig saw and the grooves cut 
with a half-round chisel, or they can 
be purchased at a woodworking shop. 
These wheels are to have 7%-in. holes 
bored in them for the spindles. On one 
end of a spindle, formed of a %-in. 
iron rod, 2 in. long, one wheel, E, is 
driven and secured. The fastening may 
be done by keying, by fastening nuts 
on both sides of the wheel, or by drill- 
ing a hole through the wheel from its 
periphery to correspond with a like hole 
in the spindle. Whatever plan is 
chosen the wheel must not slip on the 
spindle. 

To the opposite end of the spindle 
the arm or stretcher F is attached. 
This arm may be made either of a good 
piece of oak or of iron—the latter being 
the best material. The arm is 6 in. 
long, % in, thick and 2 in. wide at a 
point one-third its length from one 
end, with the ends 1 in. wide. If iron 
is used, these dimensions, except the 
length, may be considerably reduced. 
A hole, 7 in. in diameter, is bored 
through the center of the widest part 
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to accommodate the end of the spindle. 
A crank with a handle is attached to 
the wheel E and used to rotate the 
device. 


The Complete 
Pulling Machine 
as It Appears 
When Ready 
to Apply the 
Candy Wax 


strong bent fingers, made of 4-in. iron 
rod, 4 in. long. To hold these rigidly 
in place to the ends of the arm, the 
rod should be threaded at one end, a 
nut turned on the threads and a washer 


placed against the nut. The threaded 
end is then slipped through the arm 
and another nut turned on tightly. 

The wheel G is attached to a shaft, 
H, as well as the wheel J, the shaft 
turning in the standards C and D. An- 
other arm, L, is connected to the 
wheel K with a short shaft, which are 
duplicates of the parts E and F. The 
wheel G is driven by a belt from the 
wheel E, and the wheel K is rotated by 
the wheel J. The result of this com- 
bination is that the arms F and L re- 
volve in the same direction. The belts, 
which are round, should be put on so 
that the arms are located as shown 
for starting the machine, 

The candy wax when ready for pull- 
ing is placed across the fingers and the 
crank turned. The candy pull is broken 
at every half revolution and doubled 
back on itself on the next half turn. 
—Contributed by A. Frederick Collins, 
Congers, N. Y. 


Substitute Sink or Bathtub Stopper 


Milk-bottle caps make good substi- 
tutes for the regular rubber stoppers 
in sinks and bathtubs. The water soon 
destroys them, but as a new one 
usually is had each day, they can be 
used until a regular stopper is obtained. 

A good permanent stopper can be 
made by cutting a hollow rubber re- 
turn ball in half, using one part with 
the concave side up. It will fit the 
hole of any sink or bathtub. One ball 
thus makes two stoppers at a cost of 
about 5 cents. 


A Gas Fire Kindler 


A useful and simple kindler can be 
made of material easily obtained in 
any plumbing shop. The parts re- 
quired are as follows: One 10-in. 
length of %-in. pipe; two 9%-in. 
lengths of %4-in. pipe; two \%-in. re- 
turn bends; one \4-in. cap; one 
tee; one %-in. plug and one mixer. 

The pipe, return bends, tee, plug, 
and cap are connected as shown in 


Fig. 1. The mixer A is attached into 
the tee as shown, if the range has a 
door in the side of the fire box, but if 
the door is in the end, it is turned into 
the end of the tee and the plug is 
screwed into the opening not used by 
the mixer. 

Measure the distance between the 
centers of the openings in the grate 
B, Fig. 2, and bore 74-in. holes into 


Fis.! 
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A Fire Kindler That may be Used in Chilly Weather 
as a Grate without Coal or Wood 


the pipes to coincide with the grate 
openings. The kindler is placed under 
the grate so that the holes are between 
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the grate bars. A simple stand or fix- 
ture adapted to the range should be 
used to hold the kindler in place. Con- 
nect the nozzle of the mixer with a 
convenient gas jet by means of a gas 
hose. The fire box should be filled 
about half full of coal and the kindler 
lighted. The long hot flames ignite 
the coal in a short time and the kindler 
is then removed.—Contributed by O. 
E. Tronnes, Wilmette, Ill. 


Homemade High Chair for Babies 


A quickly and cheaply made adjust- 
able high chair for the little one is 
shown in Fig. 1. It is made from a 
strong box, that may be procured from 
a grocer, and four iron straps, about 1 
in. in width. A V-shaped notch is cut 
in the box top and a notched front 
board is shaped as shown in Fig, 2. 
The notches in the ends are to fit se- 
curely between the metal clips. 


The Box can be Easily Affixed to an Ordinary Straight- 
Back Chair to Make It into a High Chair 


Two metal hooks are attached on 
the back so that they will hook over a 
straight-back chair. A chair of this 
kind takes the place of a high chair 
at the table—Contributed by W. A. 
Jaquythe, Richmond, Cal. 


A Dust-Catching Coal-Hod Bottom 


Those using coal hods know how 
the coal dust will settle at the bottom 
of the pail and form in a solid mass 
if allowed to become damp. The 
illustration shows a coal hod having a 
bottom which overcomes this diffi- 
culty. A perforated disk, shown in 
Fig. 1, rests on a collar at the bottom 
of the hod. The whole weight of the 


coal rests on the disk. The curved 
line shows in section a_half-round 
bottom, which receives the coal dust 


Fic | 
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The Bottom of the Hod Has a Dust Receptacle Which 
is Easily Cleaned When Opened 

as it is sifted through the disk. The 

bottom is hinged, Fig. 2, to the hod 

and the dust may be easily removed 

by loosening the clasp.—Contributed 

by A. W. Taylor, S. Norwalk, Conn. 


To Clean Silver 


A good method to clean silver of any 
kind is to place the articles in an alu- 
minum vessel and add a few pieces of 
zinc, Hot water is added and the silver 
boiled until clean. It is best to use 
soft water. The tarnish is removed by 
the electrolytic action of the zinc on 
the aluminum and the silver, and the 
latter will take on a bright luster. This 
method of cleaning will not injure ox- 
idized or black silver, nor that which 
is partially oxidized.—Contributed by 
Loren Ward, Des Moines, Iowa. 


Holder for a Hand Mirror 


An ordinary hand mirror may be 
converted into a convenient shaving 
mirror by using a little device made of 
heavy wire as shown in the sketch A. 
With it the mirror B may be hung in 


The Bent Wire Easily Holds the Hand Mirror on the 
Window Sash for a Shaving Mirror 

a window so as to afford an excellent 

light for shaving.—Contributed by E. 

K. Marshall, Oak Park, III. 
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Water-Heating Coil in a Furnace Pipe 


The accompanying sketch shows a 
plan I adopted for conserving the 
waste heat from my furnace. I found 
that I was able 
to put a coil into 
the smoke pipe, 
which was about 
8 in. in diame- 
ter, and thus heat 
water for domes- 
tic purposes. It 
will be seen that 
the coil is spiral 
in shape rather 
than cylindrical, 
as the latter 
would leave a 
free passage up 
the center and therefore would not 
bring enough gases into contact with 
the coil. 

In addition to this coil I have a gas 
heater near the tank which is used 
only in case the demand for hot water 
exceeds the capacity of the coil, which 
is naturally not as efficient per unit of 
length as one directly within the fire- 
pot would be. It has the advantage 
of not absorbing heat which should 
go to make steam, but only that which 
would otherwise be wasted. The 
heating surface of the coil is much 
greater than would be possible within 
the firepot, which in a measure com- 
pensates for its lower efficiency.—Con- 
tributed by W. E. Morey, Chicago. 


A Homemade Marking Gauge 


A %&-in, bushing is turned into the 
side outlet of a %-in, tee. The bushing 
is then tapped 
to receive a 
in. wing bolt. 
A tight - fitting 
wood plug is 
driven into the 
throughway of 
the tee and the 
ends ground off 
flush on the 

emery wheel. A 
slot, #s-in. square, is then cut through 


the wood plug just under the bushing. 
Two pieces of flat steel, each 4 in, 
wide by \% in. thick and \&% in. longer 
than the tee, are fitted in the slot cut in 
the plug as shown in the sketch. The 
outer end of each piece is bent at right 
angles and sharpened. After the points 
have been drawn out to the right dis- 
tance, the wing bolt is turned to hold 
them in that position.—Contributed by 
C. Molloy, Philadelphia, Pa. 


Protecting Brush Handles from Paint 


A very efficient method to prevent 
paint from running down on a paint- 
brush handle and on the hand is to cut 
a hollow rubber ball in half, Fig. 1, 
make a hole in the center to fit the 
brush handle and attach it as shown in 


The Shape of the Ball Forms a Cup to Catch the 
Paint from the Brush 
Fig. 2. One ball will fit up two 
brushes. The cup shape catches the 
paint and prevents it from getting on 
the handle.—Contributed by O. H. 
Meyer, Churdon, Iowa. 


A Tie-Pin Holder 


Having lost several tie pins by theft 
or by their falling out I made a little 
device to securely hold the pin in the 
tie. This device 
makes it almost 
impossible to 
pull the pin out 
and it cannot be , 
lost accidentally. 
The device is 
made of a small 
safety pin, bent 
as shown, with one arm, A, longer than 
the other, B. The arm A is put on the 
pin first or upward, and attached as 
shown at C. When pulling on the tie 
pin the arms of the holder tend to 
draw together and clamp it on the pin. 
—Contributed by Robert C. Knox, 
Colorado Springs, Colo. 
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An Electric Shaving Mug 


The general use of electricity in the 
home has opened up a new field in the 
way of heating and cooking utensils. 
While these utensils are sold by elec- 
tric-supply houses, some of them can 
be easily made at home and answer 
the purpose just as nicely. One of 
these is the electric shaving mug. 

A mug that will stand heat is the 
first thing required, and an aluminum 
cup of standard shape and design, 
which can be bought in almost every 
town, will do perfectly well. These 


clamp has a screw in the center to 
tighten it in place. The legs and 
clamp may be nickelplated if desired, 
The heating coil is shown in Fig, 4 
which is a coil of flat “Nichrome” 
wire, or ribbon as it is called, 12 ft. 
long, 4g in. wide and 3/1000 in, thick. 
This is equal in cross section to a No. 
26 gauge wire. To wind this coil, pro- 
cure a block of wood, % in, thick and 
about 4 in. square, with a %4-in. hole in 
the center for an axis or pivot. Clamp 
a \%-in. rod in a vise so that the block 


Fic.t 


Detail of the Parts for the Construction of an Electric Shaving Mug The Heating of Sufficient Water for 
a Shave can be Accomplished at a Nominal Cost 


cups are spun from a flat sheet and 
have no seams to open and leak, and 
it is necessary that no holes be drilled 
in the cup as it is impossible to make 
such a hole watertight. The heating 
element must be fastened to the mug 
with a clamp. The clamp will also 
allow the heating coil to be removed 
for repairs without injury to the mug. 
The bottoms of these mugs have a 
flange which makes a recessed part 
and in this the heating element is 
placed. 

The legs of the mug are made of 
sheet brass as shown in Fig. 1, one of 
the three having an enlargement near 
its center with a hole for an insulating 
button (Fig. 2), of “transite” or some 
other material, to hold the, supply cord 
in place. 

The clamp for holding the heating 
coil in place is shown in Fig. 3. This 


can be rotated about it. Begin at the 
center and fasten one end of the rib- 
bon to the block, leaving about 2 in. 
projecting for a connection, then pro- 
ceed to wind the ribbon in a spiral coil, 
separating each turn from the preced- 
ing one with a strand of asbestos cord, 
A small section of the coil is shown in 
Fig. 5, in which A, or the light part, 
represents the asbestos insulation, and 
B, or the black lines, the heating ele- 
ment. The insulation may be obtained 
by untwisting some -in, round as- 
bestos packing and using one of the 
strands. This cord insulates each 
turn of the ribbon from the other and 
the current must travel through the 
whole coil without jumping across 
from one turn to the other. The 


whole coil must be closely wound to 
get it into the limited space at the bot- 
tom of the mug. 
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Before taking the coil from the 
block, rub into its surface a little asbes- 
tos retort cement, or a cement com- 
posed of a mixture of silicate of soda 
and silica, or glass sand. This mix- 
ture, when dry, will tend to hold the 
coil together and the current may be 
passed through the coil to test it as 
well as to bake it in its coiled shape. 

The support for the heating coil is 
made of a piece of ;-in. asbestos 
wood or transite. Cut it to fit into the 
recessed bottom of the mug, then with 
a chisel remove the material in the top 
to form a depression +4 in. deep to re- 
ceive the coil with its top flush. The 
leads of the coil are run through the 
disk. The surface of the coil is then 
plastered evenly with retort cement. 
The legs are fastened to a second piece 
of insulating material with round- 
head brass machine screws, 1% in. long, 


with nuts. The heads of these screws 
are shown in Fig. 6, the nuts being 
above the brass and between the two 
insulating pieces, 

The ends of the heating ribbon are 
brought through the lower insulating 
disk and attached to binding posts as 
shown. The leads may be covered 
with tape to prevent any short circuit. 

The mug uses 3144 amperes at 110 
volts, either direct or alternating cur- 
rent, and it will cost about 3 cents an 
hour to operate it. Care should be 
taken to use a separable attachment 
for connecting, as an ordinary lamp 
socket may be burned out by turning 
off the current, it being adapted only 
to a small capacity. 

In assembling the parts, several 
pieces of mica should be placed be- 
tween the coil and the metal of the 
mug to insulate the coil from the mug. 


A Handbag Lock 


The pickpocket finds it easy to un- 
snap a handbag and remove some 
of the contents, 
especiallyin 
crowded places. 
To make it less 
easy for the pick- 
pocket, I fixed 
my mother’s 
handbag as 
shown in the 
sketch. I used a 
chain which had 
served its day 
holding a small 
coin purse—any small chain will do— 
by passing it through the links that 
hold the handle and winding it once or 
twice around the snap fasteners to hold 
them securely closed. 

The chain may be either shortened 
enough to make it convenient to hold 
with the handle of the handbag, or may 
be left long and used over the shoulder 
under the coat, thus making it possible 
to have both hands free for shopping 
while the handbag hangs by the side. 
This leaves a person free from the 
worry of taking care that the bag is 


not laid down somewhere and _ lost. 
The bag may be easily opened by un- 
winding the chain after loosening it by 
raising the bag slightly —Contributed 
by Wm. Waterhouse, Aurora, III. 


An Emery-Cloth Holder 


Emery cloth in sheets is very easily 
spoiled around a workbench. Oil or 
other fluids used on work are apt to 
drop on it and when wet for a short 
time the abrasive is useless. The il- 
lustration shows a tin holder, A, that 
can be placed on the under side of the 


A Receptacle for Emery Cloth Made of Sheet Metal 
or Tin and Fastened to a Bench 


bench where space is not required for 
drawer room. 
The portion cut out of the bottom 


t 
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of the holder B is to enable the work- 
man to easily grasp the sheets of em- 
ery cloth. As the holder is on the 
under side of the bench, there is little 
danger of any liquid or other sub- 
stance spoiling the sheets. The sheets 
are also within easy reach.—Contrib- 
uted by F. W. Bently, Huron, S. D. 


The Operation of the Compass 


After trying to tell a few small boys 
what a compass is, they wanted a 
practical illustration—something they 
could see. Not having a compass or 
knowing where to locate one handily, 
I used a piece of cork with needles and 
a needle for a pivot and found it very 
satisfactory. The method used is 
shown in the sketch. 

It is best not to magnetize both 
needles unless care is exercised in 
maintaining pole relationship, or they 
will oppose each other and not point 
to the north. The extreme ends or the 
heads of the needles must be opposites, 
the head of one negative and the head 
of the other positive. 

If a good compass is brought care- 


Two Large Needles in a Cork Balanced on a Central 
Needle to Make Them Revolve Easily 
lessly in contact with a magnet, the 
poles may become reversed and the 
north end will no longer point to the 
north but to the south until the cur- 
rent has been reversed again by bring- 
ing the opposite pole of the magnet in 
contact with the compass.—Contrib- 
uted by W. H. Albright, Bellevue, O. 


Thawing Out-Frozen Pipes 


When the water pipes connecting a 
range boiler become frozen, get a 
plumber and avoid an explosion of the 
water back. If, however, the frozen 
pipe is a cold-water pipe in no way 
connected with the hot-water boiler, it 
can be thawed out as follows: 

Procure some grain alcohol—not de- 
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natured or wood alcohol—and after 
turning the spigot upward or upside 
down, as shown, open it and pour in 


The Faucet is 
Turned Upwards 
and Opened and 
Alcohol Poured 
In on the Ice 


the alcohol. When the water begins 
to flow turn it to its proper position.— 


Contributed by James M. Kane, 
Doylestown, Pa, 


A Wire Clothespin 


The pin is made of galvanized wire, 
A, 8 or 10 in, long, wound spirally, B 
on a round sur- 
face, such as a n 
broom handle, 
to make the 
holding part. 
The ends are 
fastened to- 
gether as shown. 

The space _ be- 
tween the spiral 

turns makes the cloth-holding part.— 
Contributed by Wesley H. Freeman, 
Palestine, Tex. 


Vent for Pouring Heavy Liquids 


A tube placed in a jug or bottle as 
shown in the sketch will assist greatly 
in removing molasses or heavy liquids. 
The tube can be placed in the recep- 
tacle without getting the liquid inside 
by holding a finger over the outer end. 


The Vacuum Caused by the Flow of Heavy Liquids 
is Easily Overcome by the Air Tube 

The air can easily enter without dis- 

turbing the flow of the liquid.—Con- 

tributed by Homer Payear, Owens- 

boro, Ky. 
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Homemade Corn Sheller 


Where there is but a small quantity 
of corn to be shelled a sheller can be 
made of a few scraps of wood usually 


The Projecting 
Nail Heads in the 
Block and Lever, 
as They Pass, 

Shell the Corn 


found on a farm. A block of wood 
having a sloping notch cut from one 
end is mounted on three legs as shown, 
The notched part as well as the lever 
is thickly filled with spikes driven in so 
that their heads protrude about 1% in. 

The ear of corn is placed in the 


notched part and the lever pressed 


down. Two or three strokes of the 
lever will remove all the kernels from 
the cob. A box is provided and con- 
veniently located on one leg to catch 
the shelled corn.—Contributed by A. 
S. Thomas, Gordon, Ont. 


An Ornamental Metal Flatiron Holder 


This antique iron holder or stand 
can be easily constructed by the ama- 
teur bent-iron worker. A strip of iron 
is bent over at the ends to form the 
side legs, and the front leg is formed 
of another piece, welded in the center. 


Ornamental Stand Made of Either Strap Iron or Sheet 
Metal to Hold a Flatiron 


Openings for the crosspieces are 
then cut, the legs bent into a scroll 


shape, and the crosspieces inserted 
and fastened by spreading or upsetting 
the ends. 

Instead of using strap iron, the stand 
can be cut from good sheet metal. 
This would save the trouble of welding 
on the front leg. 


How to Make a Watch Demagnetizer 


A watch demagnetizer that will give 
excellent satisfaction may be made as 
follows: 

Procure a sheet of ;y-in. brass, 314 
in. by 7 in. Bend this piece of brass 
around a piece of hard wood having 
a rectangular cross section of 21% in. 
by 1 in. The joint between the two 
ends should be made on one side, and 
the edges should lack about \% in. of 
touching. Next obtain two pieces of 
%-in. brass, 334 in. by 3 in., and cut 
an opening in each of these, 25 in. 
by 14% in., as shown in the sketch. 
Bend one edge of each of these pieces 
over at right angles to the main por- 
tion of the piece. Solder these two 


pieces on the ends of the rectangular 


Dimensioned Parts for the Construction of the Core 
over Which the Insulated Wire is Wound 
tube of brass and cut a slot in each of 
them to correspond to the one in the 
rectangular tube. Place the rectan- 
gular piece of wood back in the tube and 
you are ready for the winding. Use 
No. 18 gauge single cotton-covered 
copper wire and fill the winding space. 
Several layers of paper should be 
placed on the brass tube and between 
the layers of wire, to serve as an in- 
sulation. Holes may be drilled in the 
projecting portions on the ends and the 
coil can then be mounted on a wooden 
base. Mount two binding posts on 
this base and connect the terminals of 

the winding to them, 
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To use the demagnetizer, connect it 
to a 110-volt alternating-current circuit 
with a rheostat in circuit of such a 
form that the current will not exceed 
three amperes and that it may be re- 
duced to practically zero in value by 
increasing the resistance of the rheo- 
stat. The magnetic field inside the 
coil is rapidly changing in direction 
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and will tend to destroy any perma- 
nent magnetism that may be possessed 
by an object placed inside of it. The 
full current of three amperes should be 
allowed to pass through the winding 
for a few minutes after the object to 
be demagnetized is inserted, and then 
gradually reduced, and the object re- 
moved. 


Remodeling a Talking Machine 


Having a talking machine of an old 
model with a tapered horn I decided 
to change it into a more modern type, 


F. The talking machine is placed on 
the auxiliary base as shown in Fig. 3. 
This construction produces a talking 
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The Horn or Sounding Box is Constructed in the Auxiliary Base and the Part for Connecting the Sounding 
Tube to the Box Consists of Ordinary Gas Pipe Fastened with a Clip at the Back 


and this was accomplished as follows: 
An auxiliary base was constructed of 
%-in. wood on which to set the part 
which revolves the disks. The inside 
of this base is so constructed as to 
form a horn or sounding box. The two 
sides and sloping bottom of the horn- 
part are made of \%4-in. wood. The 
form of this box is shown in Fig. 1. 
The dimensions should be determined 
according to the size of the talking 
machine, 

The connecting parts to the original 
horn were turned downward, as shown 
at A, Fig. 2, with the opening entering 
a piece of ordinary gas pipe of suffi- 
cient length to allow an elbow with a 
nipple to enter the auxiliary base. The 
pivot-holding device for connection 
A is shown at D. The parts are 
attached to the box with a clasp, E, 
and with three screws in the nipple 
C, the end view of which is shown at 


machine on the order of a cabinet 
machine without the tapering horn.— 
Contributed by H. W. J. Lomglatz, 
Harrisburg, Pa. 


Needle for Sewing Burlap 


A needle for sewing burlap can be 
easily made of the ordinary opener 
that comes with sardine cans. All that 
is necessary to convert this tool into a 


2 


The Can Opener is Provided with an . 
Eye and to Make a Needle the End is 
Sharpened 


needle is to grind the blunt end to a 
sharp point, as shown in the sketch.— 
Contributed by G. C, Beven, Sault Ste. 
Marie, Ont. 
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A Homemade Mailing Tube 


A photograph or manuscript may 
be sent through the mail unmounted 
without the danger of being broken by 


Fig.t Fig.2 


The Bends in the Cardboard are Made on Lines 
Equa! Distances Apart to Form a Triangle 
placing it in a tube made as follows: 
For an 8 by 10-in. photograph procure 
a piece of cardboard 6 by 10 in., plain 
mounting board preferred, and cut 
halfway through the card in three 
places as shown by the dotted lines in 
Fig. 1. Then fold it in a triangular 
shape as shown in Fig. 2. It is easy to 
make such a tube to fit any photo- 
graph or manuscript to be mailed.— 
Contributed by A. H. Schaefer, Buf- 

falo, N. Y. 


Cutter for Lace Leather 


Lace leather may be easily cut with 
an ordinary pocket knife having a 
U-shaped block fitted on 
the edge of the blade. 
The width of the opening 
should be exact- 
ly the same as 
the thickness of 
the leather and the width 
of the lace is determined 
by the distance between the blade and 
the depth of the notch. Several places 
can be provided for the blade to cut 
different widths of lacing.—Contrib- 
uted by A. K. Runkle, Kinsman, O. 


Refinishing Chairs 


When refinishing chairs, a good way 
to get at the bottom part is to turn 
the chair upside down and place its 
seat on the seat of another chair. The 
legs and rungs can thus be easily 
cleaned and varnished.—Contributed 
by A. Mandeville, Ware, Mass. 
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An Electric Gas Lighter 


A very simple and inexpensive elec- 
tric gas-lighting device is shown in the 
accompanying illustration. The gas is 
ignited by means of an electric spark 
which is produced between the two 
parts A and B of an electric circuit. 
This circuit is composed of a source of 
electrical energy, such as a number of 
dry cells, a kick coil, the connecting 
leads, and a special operating switch 
for opening and closing the circuit to 
produce the spark. The circuit is nor- 
mally open, but as the lever control- 
ling the gas valve is moved from one 
position to the other, by pulling the 
chains, the lever C is caused to move 
through a certain arc. Now, as this 
lever C moves, its upper end passes 
the projecting point B, which is at- 
tached to the upper portion of the 
burner, and the electric circuit will be 
completed and broken. Just as the 
point A leaves contact with the point 
B an arc will be produced. This arc is 
greatly intensified by the kick coil, 
which acts as a sort of reservoir in 
which energy is stored while the cir- 
cuit is closed, and upon opening the 
circuit this stored energy is given out 
by the kick coil and increases the size 
of the arc. 

The points A and B should both be 
made of platinum, as other metals will 
not withstand the extremely high tem- 
perature of the arc. Pieces of platinum 
that will serve very nicely for the pur- 
pose may be obtained from an old in- 
candescent lamp. The piece B is 
mounted on a brass collar, D, by 
means of a small screw, E. The brass 
collar D is held in place by the screw 
F, which draws the two ends together. 
This collar must be insulated from the 
stem or fixture by some thin sheets of 
mica. The upper end of the piece of 
platinum B should be just high 


enough to come within the lower edge 
of the gas flame. 

Now mount an arm, C, on the valve 
stem so that it stands in a vertical po- 
sition when the lever to which the 
chains are attached is in a horizontal 
position. Bend this arm into the form 
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shown in the figure and cut its upper 
end off so that it is about 4 in. below 
the outwardly projecting end of the 
piece of platinum B. Drill a small hole 
in the upper end of C, and insert a 
piece of platinum and run some solder 
around it. 

Then the complete burner and valve 
are mounted on the gas fixture, and 
from the collar D an insulated wire is 
run to the point where the battery and 
kick coil are to be located. The gas 
fixture itself is to form one side of the 
electric circuit, and one terminal of the 
battery should be connected to the gas 
pipe as shown in the figure. 

A kick coil may be made as follows: 
Procure a small quantity of rather 
small soft-iron wire and cut a sufficient 
number of 8-in. lengths to make a 
bundle about 7% in. in diameter. From 
some good writing paper make a tube, 
8 in. long and % in. in outside diame- 
ter. Use at least six layers of paper 
and glue the various layers together in 
forming this paper tube. After the 
tube has dried thoroughly, fill it with 
the pieces of iron wire until it is per- 
fectly hard. Cut from some %-in. 
hard wood, two pieces, 3 in. square, 
and drill a %-in. hole in the center of 
each of these to a depth of 44 in. Now 
glue these pieces to the completed core 
and the winding can begin as soon as 
the glue is dry. Wind on this spool 
six layers of double cotton-covered 
No. 18 gauge wire, insulating the va- 
rious layers from each other with sev- 
eral thicknesses of good writing paper. 
This coil is then mounted on a wooden 
base and suitable terminals provided. 

At least four dry cells will be re- 
quired to give satisfactory results. 
Bear in mind that the gas must be es- 
caping from the burner when the arc 
is formed. The adjustment of the arm 
A, as given above, may result in the 
gas valve being closed when the arc is 
formed, and the device will then fail to 
operate. If this is the case, the arm C 
should be loosened and moved back so 
that the circuit is broken at a later 
time while the valve is being moved 
from the “off” to “on” position. The 
circuit should be closed for some little 


time before it is opened so that some 
energy may be stored in the kick coil. 
If the wire A is made long enough to 


The Igniting Points as 
They are Attached to a 
Gas Burner to Work 
Automatically 


project a short distance above B, it 
will result in the circuit being closed 
for a longer time than it would if they 
just touched. 


Stretching Tight-Fitting Shoes 


A tight-fitting shoe can be stretched 
by filling it tightly with oats dampened 
in water and packing some old paper 
in the top. The grain will quickly swell 
and, as the leather will get softened 
by the dampness, the shoe will be rap- 
idly stretched. Allow time for the 
oats to dry out before removing them. 
—Contributed by Fred L. King, Islip, 
New York. 


Pad for a Percolator 


To prevent heating the bowl of a 
percolator and burning the handle, as 
when it is placed 
on a stove, use 
an ordinary as- 
a hole cut in the center as shown, just 
large enough to admit the foot of the 
percolator.—Contributed by Mrs. G. 


often happens 
bestos pad with 
W. Coplin, Bay City, Mich. 


(If a motorcycle engine is raced while 
on the stand, the cylinder will heat, 
often with the result that it is ruined. 
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Filing Flat Surfaces 


Anyone who has used a file knows 
what skill is required to produce flat 
surfaces. A fixture which is nothing 


The File can be Seen in the Mirror and Its Direction 
Controlled for Filing Flat Surfaces 


more than a mirror properly placed 
enables the operator to sight along the 
file and see at all times just how the 
file is running.—Contributed by A. F. 
Stearns, Madison, Wis. 


Tacking a Screen on a Frame 


Screen wire is very difficult material 
to fasten on a frame so that it becomes 
taut. To make 
X it taut and even 
drive the tacks 
YUMA as follows: First 
tack the screen 
on one side of the frame, taking 
care to leave no slack between the 
tacks, which should be about 1 ft. 
apart. Fasten the opposite side by 
stretching the screen with one hand 
and with the other place the tack 
through the meshes and push the 
point as far as possible toward the 
outer edge of the screen frame as 
shown in the sketch. Drive the tack 
so that it will enter the wood straight, 
which will draw the screen taut. 
After having thus fastened the screen 
to two opposite sides of the frame 
with tacks 1 ft. apart, other tacks are 
driven in midway between the first 
ones, stretching the screen and driving 
the tacks as before described, until a 
sufficient number of tacks are driven 
into either side. Then both ends are at- 
tached in the same manner.—Contrib- 
uted by Bertram S. Barnes, Santa 
Barbara, Cal. 


Safety Tips on Chair Rockers 


Some rocking chairs are so con- 
structed that when the person occupy- 
ing it gives a hard tilt backward, the 
chair tips over or dangerously near it. 
A rubber-tipped screw turned into the 
under side of each rocker, near the 
rear end, will prevent the chair from 
tipping too far back. 


Portable and Folding Bookcase 
or Closet 


Two packing boxes hinged as shown 
and fitted with casters make a very 
convenient portable closet. It can be 
folded flat against a wall or fitted into 
a corner. If furnished with shelves, 
it can be used as a bookcase or tool 
closet, and when fully opened, it 
makes a handy workbench. 

Two projecting strips are fitted on 
the inside of one box so as to fit tightly 
against the inner top and bottom sur- 
faces of the other box, to increase the 
rigidity of the box when closed. The 
addition of casters makes the opening, 


The Two Boxes are Joined on One Edge with Hinges 
and with a Hasp, if Desired, on the Other 
closing and pushing about very easy. 
An ornamental hasp or lock can be 

fitted if desired. 


A Curtain Stop 


A small screweye turned into the 
bottom part or wood strip inclosed in 
the lower end of the curtain will pre- 
vent this end from winding over the 
top roller when the curtain is quickly 
released and rolls to the top.—Contrib- 
uted by D. O. C. Kersten, Detroit, 
Michigan. 
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PATENTS, PRACTICAL 


| OR UNIQUE 
SAFETY HATPINS (British patent)—A safety 
| hatpin, rather ingenious in construction, is shown 


in Fig. 1. It is a hatpin having a point adapted 
to be turned into a position of safety after inser- 
tion. The point of the pin is mounted upon a 
flexible portion normally curled out of alinement 
with the shank, but adapted to be straightened 
either by means of an external tube as in the first 
two drawings, or by an internal wire, as in the 


third. 
DETACHABLE HANDLE FOR HAND BAG- 
Sad GAGE—Believing that a dress-suit case or other 


form of hand baggage having no handle is less 
likely to be stolen when set down in a railroad 
station or public conveyance, a western inventor 
has aedanel the detachable handle shown in Fig. 2. 

COOKER ATTACHMENT FOR FURNACE 
DOORS—Cooking over the coals of the furnace 
is made possible by the apparatus illustrated in 
Fig 3. It comprises a swinging arm designed for 
attachment to the inside of the furnace door, and 
a food holder that may be attached securely to the 


arm. 

POCKET FOLDING CHAIR—Chairs that may 
be folded up into exceptionally small spaces for 
carrying are numerous, but the folding chair 
shown in Fig. 4 is somewhat unusual in that it 
is of the rocker variety. The specifications state 
that this chair can be carried in the coat pocket 
when folded up. 

TURKEY CALL—Figure 5 illustrates a bird 
call which imitates the note of the wild turkey. 
It comprises a tone tube and a stylus needle with 
a body portion which gradually tapers into a thin 
blade, having a head at its end. When this needle 
is ve a against a piece of slate, or the like, 
in frictional contact, and moved along it, the vi- Fic.9 
bration set up in the blade produces a sound imi- 
Fig.3 tating the wild turkey’s cry. 

APPARATUS FOR PROJECTING PICTURES 
DURING PRODUCTION—Figure 6 shows an 
interesting apparatus by means of which an en- 
largement of a drawing may be projected on the 
e screen while it is being drawn. The means by 

which this is accomplished is clearly illustrated 
in the drawing. 

CALF WEANER—That the mesh of steel links 
most commonly known for its use as a steel wash 
cloth for the cleaning of steel and tinware in a 
kitchen, may have other uses is illustrated by Fig. 
7, which shows a calf weaner. 

DEVICE FOR EXAMINING THE INTERIOR 
OF PIPES—An electric lamp of the self-con- 
Fi6.4 tained battery type, especially arranged for use_in 

y examining the interior of pipes is shown in Fig. 
&. Curved springs radiating from the lamp keep it 
sufficiently spaced from the walls of the pipe to 
permit a practically unobstructed view past it on all 
sides. The lamp is drawn ‘through the pipe by 
means of a light cable. 

PHOTOGRAPHIC-FILM WASHER—Figure 9 
illustrates a photographic-film washer adapted for 
use in the bathroom. It comprises a cylindrical 
body to which the films are attached, a_ bracket 
over the bathtub for suspending the cylinder, and 
a hose connection to the faucet supplying the tub 
with water. 

FLEXIBLE METALLIC FINGER COT—A 
flexible metal protection for a sore thumb or finger 
is shown in Fig. 10. The so-called ‘“‘cot’”’ is com- 
posed of flexibly connected U-shaped metal links, 
provided with an extension which fastens around 
the wrist. 

PICTURE-SUSPENSION BAR — A picture- 
hanging device, consisting of a single piece of metal 
having a hook at one end to engage the picture 
rail, a main vertical bar to rest flat against the 
wall, and a wide curved loop to support and give 
a slanting position to the frame, is shown in Fig. 11. 

SIGHT EXTENSION FOR AUTOMATIC PIS- 
TOLS (British patent)—The difficulty of obtain- i 
ing a good sight at the object aimed at with an 
automatic revolver, due to the shortness of the Fig.12 
barrel, has led an English inventor to mount the 
sights on sliding extensions, as shown in Fig 12. 
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TYE been reading an article on electricity, 
John,” said a gossiping woman to her husband, 
as she laid down a copy of a technical journal she had 
been perusing, and looked over her glasses at her 
better half. “And it appears that before long we 
shall be able to get pretty well everything we want, 
by just touching a button.” 
“Tt will never pay here,” growled the husband. 
“You'd never be able to get anything in that way.” 
“Why not, John?” 
“Because nothing on earth would ever make you 
touch a button. Look at my shirt!’—Electric City. 


“Pa, what are fortunes of war?” . 

“The moving picture rights, my boy.”—Detroit 
Free Press. 

While awaiting the coming of her friend, the 
mother, a visitor to a Baltimore houschold, was 
holding a desultory conversation with one of the 
little girls in the draw- 


Litigant—Your fee is outrageous. Why, it’s more 
than three-fourths of what I recovered. 

Lawyer—I furnished the skill and the legal learn- 
ing for your case. 

Litigant—But I furnished the case. 

Lawyer—Oh, anybody can fall down a coal hole.— 
Boston Transcript. 


“What do you think of the war?” 
“What war?” 
“The war in Tripoli.” 
“I really can’t say; I haven't seen any of the 
films.”,-—Louisville Courier-Journal. 
“How was it the thieves got away with that roll 
of carpet?” 
“I suppose they beat it.”—Baltimore American. 
Salesman—Here you are, gentlemen—the greatest 
invention of the age! 
Passer-by (stopping to listen)—What is it? 
Salesman—A _ magncet- 


ing room. 


“Where are your two) 


little sisters?”’ the caller 
asked. 

“Oh, they,” observed | 
the little girl, with an 
air of one upon whom 
the responsibilities rest 
heavily, “they’re out 
somewhere to have what 
mother calls mischief, 
and what they call fun.” 

“And why didn’t you 
go to share in the fun?” 
asked the caller. 

The child sighed. 
“Mother trusts me so 
dreadfully,” she ex- 
lained, “that can’t 
ave much fun.”—Lip- 
pincott’s. 


“What a _ picturesque 
place this is, this fork in 
the roads!” 

“Ves; it is where the 
hotel couples spoon.”— 
Exchange. 


“Have you purchased 
our new car yet, Mrs. 
Noorich?” asked the 
visitor. 

“No, Mr. Smithers, I 
ain't. I can’t make up 
my mind whether to get 
a gasoline’ car or a 
limousine car. Maybe 


ized keyhole-plate for 


front doors. It will at- 


tract an ordinary steel! 
key from a distance of 
two feet. All you have 
to do to find the key- 
hole at night is to take 
out your key and hang 
on to it. 

Three men were in- 
jured in the crowd that 
tushed to buy.—The 
Sphynx. 


“Is your chauffeur an 
expert?” 

“Yes, indeed,” replied 
Mr. Chuggins. “He 
can explain in a most 
interesting way exactly 
why the car isn’t run- 
ning most of the time.” 
—Washington Star. 


Caretaker—There’s a 
entleman bin about the 
ouse this morning, sir. 
Agent—Ah! is he go- 
ing to take it? 
Caretaker — Well, I 
don’t know, sir; but 
took electric- 
fittings.—The Tat- 
er. 


rou can tell me—does 
imousine smell as bad 
as gasoline?” inquired 


THE LAST STRAW 


Mother—Now, Willie, 
you know I told you 
not to go in swimming, 


Courtesy of Motor, London 


the lady. — Harper's Pilot: ‘Ever been up in an aeroplane before?” and yet you have been 
eekly. Passenger: N— never!” in w 
> >> Pilot: “‘ Neither have I!” illie—I know it, ma, 


Wah—Are you sure Speade did the “hundred” 
in 10 flat? 

Hoo—Certainly. I timed him with my watch. 

Wah—Oh, well, that’s only a “second-hand” proof. 
—Jack-o’-Lantern. 


“So he took you out auto riding the other even- 
“Yes. What of it?” 

“Do you think he is in love with you?” 

“I think so. I know that every time I spoke to 


him, the auto tried to climb a tree or jump a 
fence.’’—Leslie’s Weekly. 


in 


New Merchant—How big an “ad” would you ad- 
vise? 

Advertising Man—That depends on how many 
tons of customers your store floor will sustain. 
You wouldn’t want "em to break through into the 
cellar, of course!—Electric Traction. 


but Satan tempted me. 

Mother—And why did you not tell Satan to get 
behind you? 

Willie—I did, and he kicked me in. 

Motormaniac—What do you think is the most 
difficult thing for a beginner to learn about an auto- 
mobile? 

Frankenstein—To keep from talking about it all 
the time.—Toledo Blade. 

Visitor—I came all the way from the city to 
consult your lawyer Jones here. He’s a good man, 
isn’t he? 

Uncle Eben—Nope; we don’t consider him one, 
two, three, with Smith. Why, Smith’s been in- 
trusted with the local agency of the Knot Knitting 
Needle, the dispensing of Daggett’s Drugless Dope, 
and the demonstrating of Fasset’s Fireless Cooker 
That not only shows that he’s got the confidence 
of such big fellows as them, but he don’t have 
to depend on his law hardly at all to make a liv- 
ing.—Lippincott’s. 
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A Book of Valuable Ideas 
for Beautifying the Home 


FREE! 


WE will send you FREE our book “The Proper 
Treatment for Floors, Woodwork and Furniture” 
and two samples of Johnson’s Wood Dye and Prepared 
Wax. You will find this book particularly useful if 

ou are contemplating building—if you are interested 
in beautiful interiors—if you want to secure the most 
artistic and serviceable finish at least expense. This book is full 
of valuable information for everyone who is interested in their 
home. Mail coupon for it today. 

With the book we will send you samples of two shades of 

Johnson’s Wood Dye —any shade you select—and a sample of Johnson’s Prepared Wax—all FREE. 


Johnson’s Wood Dye 


should not be confused with the ordinary water but merely surface coatings which produce a 
stains which raise the grain of the wood—or oil cheap, painty effect. Johnson’s Wood Dye is a 
stains that do not sink beneath the surface of the dye in every sense of the word—it penetrates 
wood or bring out the beauty of its grain—or deeply into the wood, bringing out its natural 
varnish stains, which really are not stains at all beauty without raising the grain. 


It is made in sixteen beautiful shades, as follows: 


No. 126 Light Oak No. 128 Light Mahogany No. 121 Moss Green 

No. 123 Dark Oak No. 129 Dark Mahogany No. 122 Forest Green 

No. 125 Mission Oak No. 127 Extra Dark Mahogany No. 172 Flemish Oak 

No. 140 Early English No. 130 Weathered Oak No. 178 Brown Flemish 

No. 110 Bog Oak No. 131 Brown Weathered No. 120 Fumed Oak 
No. 132 Green Weathered 


Ask your painter or paint dealer to show you panels of wood 
finished with Johnson’s Wood Dye and Prepared Wax. 


J ohnson’s Prepared Wax 


a complete finish and polish for all wood- 
floors, woodwork and furniture— including 
‘ My pianos. Just the thing for Mission furni- 
ture. Very easy to use. Can be success- 
fully applied over all finishes, impart- 


NT 


5 PROPER TREATME 


ing a velvety, protecting finish of Please 
reat beauty. Johnson's Artistic Use This 
ood Finishes are for sale by all m4 


leading paint, drug and hard- FREE Coupon 


ware dealers. If your’s hasn't 
them in stock he can easily Booklet Edition 
procure them from his PAIL and samples 
jobber. of Johnson's Prepared 

Wax and Wood Nye 
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Jackson comfort the result of 
exact engineering knowledge 


The extraordinary comfort of Jackson cars is 
the result of our eleven years of experience. 


During that time our engineers have learned 
how to handle and unite to the best advan- 
tage the elements that make a car com- 
fortable or not, according to how they are 
employed. 


Their knowledge is so exact that it almost 
amounts to a formula: 


They know that power and weight, springs and 
wheelbase and wheel sizes must be reckoned 
in devising a car of the greatest comfort. 


They know how much power to give the car; 
how much weight and how to distribute it. 


They know how long a car should be if it has 
wheels of a certain size; and they know 
beyond any doubt that full elliptic springs 
are the easiest riding of all. 


They design and build Jackson cars in 
accordance with this knowledge, making 
them comfortable—not overlooking power 
or speed, smoothness or silence, low cost 
of operation or long life and service. 


These things you will realize as never before 
when you first ride in a Jackson; and you 
will then understand why the Jackson has 
always been spoken of as a car of unusual 
comfort. 


Jackson “‘ Olympic ’’ ( Illustrated )—$1500 


35 horsepower; unit power plant, long-stroke, four-cylinder motor—44x4} inches; 


115-inch wheelbase;,34x4-inch tires. Full elliptic springs, front and rear. 


Deep, 


roomy body, with 10-inch upholstery... Gasoline tank under dash, supplied from 
storage tank at rear with pressure pump. capacity, twenty gallons. Equip- 


ment of Disco self-starter, mohair top, to; 


hood, ventilating windshield, speed- 


ometer, oil and gfnective gauges on ‘ash; Prest-O-Lite tank, with automatic 


electric lighter; 


restone universal quick-detachable demountable rims, extra 


rim, tire carrier, robe rail, foot rest, pump, jack, tire outfit and tools. Trim- 


mings, black and nickel. 


“Majestic” $1850—Long-stroke, four-cylinder motor; 45 horsepower; 124-inch 
wheelbase; 36x4-inch tires. Electric lights, with dynamo and storage battery. 


Complete equipment. 


“Sultanic” $2500—Long-stroke, six-cylinder motor; 55 horsepower; 138-inch 
wheelbase; 36x4}-inch tires. Electric starter, electric dynamo and lighting sys- 
tem. Complete equipment. Seven passengers, $2650. 


JACKSON AUTOMOBILE COMPANY 


1301 E. Main St., JACKSON, MICH. 
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A Suit that 
all Admire 
There is never any 
question about a good 
Unfinished Worsted. It 
is right. 

Rich, dignified, prosper- 
ous-looking, it takes the 
graceful lines of good. 
tailoring and holds its 


appearance through long 
wear, 


It is important, however, 
to get a good unfinished 
worsted, and the best way to be certain of 
quality is to order 


UNFINISHED WORSTED 


This is one of the thoroughbred style fabrics for men who 
care, made by the American Woolen Company. It is care- 
fully made, pure worsted and thoroughly dependable. Black 
or dark blue; London shrunk, 56 to 58 in. wide. 


If you prefer a blue serge for Fall and Winter, ask your tailor 
or clothier to show you Oswego Serge. 


You can find Washington 1789 and Oswego Serge at good 
custom tailors’ and in high-grade ready-to-wear suits at the bet- 
ter class of clothiers’. If your clothieror tailor cannot supply 
you, send check or money order for quantity required (3% yds. 
for averagé man’s suit) at $3.25 per yard for Washington 1789 
and $3.00 for Oswego Serge, and we shall see that you are sup- 
plied through regular channels, as we do not sell at retail. 


American Woolen Company 


WmM Wood. President. 


SELLING AGENCY 
American Woolen Company of New York 
American Woolen Bldg., 18th to igth St. on 4th Ave., New York 
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WINTON SIX , 
advertising tells the truth 4 


2 


The Winton Six did it. This car proved six- 
cylinder superiority over every other type of car, 
and forced many makers, against their will, to 
acknowledge the inferiority of four-cylinder cars. 


The Winton Six, first marketed in June, 1907, 
has never required a single radical change. 
That’s a record, never made by any other car, 
for excellence — excellence that did not require 
annual tinkering, improving, refining. And 
today it is right up-to-the-minute in everything 
that makes a tip-top car worth while. 


Standard in Type and Detail 


The Winton Six set the standard for six- 
cylinder cars, both as a type and in detail, as 
for instance, 48 H.P. motor, self-cranking, gaso- 
line tank at the rear, accessibility, etc. Also it 
is the only car that has established, by sworn 
figures of individual owners, its repair cost. The 
Winton Six record is 22.8 cents per 1000 miles. 


Furthermore, because the Winton Company 
is one of the best managed industrial properties 
in the world, is not over-capitalized, carries no 
funded debt, is not mortgaged, has not over- 
expanded, and does business, both buying and 
selling, on a cash basis— due to these causes, 
it is possible for us to put into the Winton Six 
all the quality any high-grade motor car can 
have, and to sell it to you at a price $1000 below 
the nearest competition. You can buy sixes 


“wa” 


This Car Put 

s Car Put Sixes on the Map 
UR prediction (made in 1907), that sixes would sweep every other 
type of car from the high-grade field, has come true with 
a vengeance. Half a hundred different makes of sixes now on 


the market, and new makes coming out every week. Today a man 
apologizes to his friends if he drives less than six cylinders. 


from $1500 up. You cannot approach Winton 
Six quality for less than $4000 except when you 
buy a $3000 Winton Six. 


Avoiding Excessive Overhead 


We show by detailed figures, based on com- 
mercial reports compiled by Haskins & Sells, 
certified public accountants, that on half a dozen 
high-priced sixes you pay for overhead alone 
$602.38 per car more than the overhead charge 
on the Winton Six. Overhead includes capital 
stock, bonds, mortgages, gold notes, plant depre- 
ciation, etc., not one of which makes a car look 
finer, run better, or last longer. When you buy a 
Winton Six, you escape this $602.38 excess charge. 


And in the Winton Six you get the car that 
put sixes on the map, the car that forced the 
industry to come to sixes, the one six that has 
stood the test of six years without having to be 
redesigned, remodeled, or discarded. The one 
leader, and it costs $3000. You cannot afford 
to have less than highest quality, and you need 
not pay more than $3000. The Winton Six is 
the ideal purchase for you. 

Let us send you our 64 page catalog. It gives 
all the facts. Write today. 


The Winton Motor Car Co. 


24 Berea Road, Cleveland, O. 
Branch Houses in New York, Chicago, Boston, Philadel- 
phia, Baltimore, Pittsburg, Cleveland, Detroit, Milwaukee, 
Minneapolis, Kansas City, Seattle, and San Francisco. 


| = = 


The Gold pen and 
the wonderful pre- 
cision in its manu- 
facture both start at 


“The Melting Pot” 


Gas heat, at about 1700° Fah., is employed to melt down 
the gold bullion used in every Waterman’s Ideal. Slight 
quantities of copper and silver are added to reduce to 14 kt., 
which is the correct fineness for resiliency, strength and durability. 
Couple this assayed raw material with the care of formation 
and finishing which takes place in the Waterman factory and 
you have the logical reason for the universal preference for 
the name WATERMAN’S IDEAL on a fountain pen. It 
takes 80 operations to complete the gold pen alone. The pens 
are thick and strong. The points are tipped with hard iridium. 
The nibs are made fine, medium, coarse and stub of every 
required degree. The action of every steel pen can be duplicated 
and to suit your hand. 

Try these pens at your local dealer’s until you find one that 
suits your hand, or ask him to send to us. One pen—a lifetime. 
Booklet of Christmas Styles mailed upon request. 


Buy the Genuine. Regular, Safety, Self-Filling 
L. E. Waterman Co., 173 Broadway, New York 


24 School Street, Boston 115 South Clark Street, Chicago 17 Stockton Street, San Francisco 
107 Notre Dame Street West, Montreal Kingsway, London 6 Rue de Hanovre, Paris 
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Once upon a time there dwelt on 
the banks of the holy river Ganges a 
great sage, by name Vishnu-sarman. 


When King Sudarsana appealed to 
the wise men to instruct his wayward 
sons, Vishnu-sarman undertook the 
task, teaching the princes by means 
of fables and proverbs. 


Among his philosophical sayings 
was this: 


“To one whose foot is covered with 
a shoe, the earth appears all carpeted 
with leather.’’ 


This parable of sixteen hundred 
years ago, which applied to walking, 
applies today to talking. It explains 
the necessity of one telephone system. 


A Proverb of Bell Service 


For one man to bring seven million 
persons together so that he could talk 
with whom he chose would be al- 
most as difficult as to carpet the 
whole earth with leather. He would 
be hampered by the multitude. There 
would not be elbow room for anybody. 


For one man to visit and talk with 
a comparatively small number of dis- 
tant persons would be a tedious, dis- 
couraging and almost impossible task. 


But with the Bell System provid- 
ing Universal Service the old proverb 
may be changed to read: 


To one who has a Bell Telephone 
at his lips, the whole nation is within 
speaking distance. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
Every Bell Telephone is the Center of the System. 
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Mechanics’— Tables; formulas; 
measurements; 
belting; mechanical powers; hy Aro- 
mechanics; strength of materials; 
shafting: boiler design; care of boil- 
ets; power o: boilers; chimnevs: 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
ring; transit surveying; triangu- 
ation; curves; radii and deflections; 
earth work; track work; electricity: 
etc 


Advertiser’s—How to plan and 


write an adver- 
tisement; type and type measure- 
ments; points on printing style; 
preparation of manu- 
proof reading; engraving 
and printing methods: electrotypes; 
matrices: advertisement  illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; sy mbols and Guantities; phys- 
ical ‘and electrical properties of 
metals and alloys; wire yauges; mag- 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 
fessions of which they treat as do these Handbooks. They are little giant encyclopedias of practical 
knowledge giving data and information that is hard to find in ordinary books. 
have been prepared by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
sciences ever published. These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 
gtade bock paper in clear type, and durably and handsomely beund in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 

SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


These Handbooks 


They are an indispensable 
They are printed on a high- 


Building Trades—ta‘s 


structures; 


strength of 


properties of sections; strength ot 


rivets and pins; 


materials of con- 


struction; footings and foundations; 


netism; dynamos and motors; elec- masonry onstruction; woods used 
tric batteries; alternating current in building; qualities of timbers; 
apparatus; alternators; transform- joinery; framing; estimating; ele- 


ers; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 


Arithmetic; 
Business 
business forms; card systems; 
measures of extension; weight and 


ments of architectural design ; drain- 


age 


plumbers’ tables; 


systems; plumbing fixtures; 


heating and ven- 


tilation; gas and gas-fitting; etc. 


Bookkeeper’s— 


Arithmetic; 
formulas; 


tables; money; percentage; interest; 


equation of accounts: 


money and 


capacity; time; value of foreign the money market; business law; 
coins; duties on imports; bookkeep- financial terms; banks and bank- 
ing; 'stenography; correspondence; ing; postal information; distances 
postal information; financial terms; and time between various places; 
money and the money market; bookkeeping; business forms: card 
brokers and brokerage; patents; systems; modern office methods; 


copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


cost accounting; bank bookkeeping: 
clearing house methods; etc. 


Stenographer’s & Cor- 


—Advi e to 


gin- 
of application; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing: abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 


Telephone and Tele- 
graph— Useful tables; 


mechanics; elec- 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
phony; tests with magneto- 


generator and bell; telegraphy; 
Morse telegraph systems; mul- 
tiplex telegraphy; etc. 


Plumbers and Fitters’ 


Arithmetic; and 
evolution; powers, roots, and 
reciprocals; circles; decimals; 
geometrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; building construc- 


involution 


: International Textbook Co. 
Box 872, SCRANTON, PA. 


Tenclose $ 


the books BEFORE which | have marked 


for which peneee send me 


Mecha book 
tion; heating and ventilation; ¢ mics’ Hand —Advertiser’s Handbook : 
gas-fitting; plumbing; etc. « —Elect. Eng. Handbook _— Business Handbook > 
€TS —Plum., & Fit. Handbook Sten. & Corr. Handbook 
navigation; terrestrial naviga- Handbook Mar 
tion; celestial navigation; or- ¢ Tel. & Tel. iners’ Handbook 4 
ganization of a man of war; ® 4 
naval ordnance; explosives; *¢ Name > 
torpedoes; ship building; speed, — 
tonnage, and fuelconsumption; ¢ ° 
ropes; wind and weather; ¢ an 
signals; nautical memoranda, ond No. > 
etc. 
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[nvest Qne 


7000 BARGAINS ON CRED!) 


We will trust you and you can buy all your furniture and home furnish- 
ings by mail on credit from our great 1913 catalog of 1000 Bargains. For instance, 

ou may order any item illustrated in this announcement, and the same way from 
the catalog, by simply sending the first small payment. There will be no delay. 
Shipment will be made imm 3 t— after a free 30-day examination in your 
own home you can pay the balance in small monthly payments, just as you earn 
the money it convenient. 


Open an Account With Us 


in lan is just the {nches. A value th 
name kind of credit your er or meat man might allow you, at less than double this figure a 
sive. ou a much Tonger time to pay. and ‘we do not any retail store. Our Price Only 


one ust a httle at atime, monthly. Terms: $1.00 down and 75c a month 
30 Days’ Free Examination 


You take absolutely no risk, as we send 
all goods on approval, and you can see them 
right in your own home for 30 days before de- 
ciding whether or not you wish to keepthem. 
In other words, we do not ask you to buy from 

\ our catalog. but to buy after you have actu- 

N N1283 ally seen what you have ordered, and know 

é that it is all and more than what we have 
claimed for it. 


Rocker Bargain One Year to Pay 


hi ffered a bargain like this. pa 
eee ieee 2 tnis beautiful rocker Remember, there are over a million 
carefully. Pyerything about. i shows families—rich and poor—who buy all their 
frame. holstered in the famous ‘‘Imperial’* home furnishings from us on this great easy- 


pigek payment plan. We save these families from 
utiful ruffied top and rides of 45 to 50 per cent, as every item listed in our 
A ul bargain offer.Price only big. handsomely illustrated catalogue isabar- MremlinWiltonVelvet Rug 
No. N-342 Size 9x12 ft. 


self and family i ortunities to buy 


nest handise -mag- 
to investigate in the world at figures so low that to ates 
this great op- 


we com sell to you on Der cent saving in price. Has heavy 
rtunity to at even much lower price than woven, worsted yarn, hig 
the retail dealer in your town Surface and thick. 
could buy them at wholesale. only $14. 
Terms: $1.50 down and $1 mo. 


Send for THIS Catalog Today 


We have prepared this Freat catalogue representing 7000 
new designs in articles of furniture and home furnishings, and 

we willsend this new book showing illustrations in natural colors, 
with complete descriptions, by mail, postpaid in a plain pack- 

age. if you will simply send us your name and address on a postal aaa right 
now ou can secure a copy before the edition is exhausted. 


It Is FREE—Send Today! Send 


FURNITURE forthe 
& CARPET A ‘Catalog 
3945 Wentworth Ave, CHICAGO 


Please Mention Popular Mechanics 


| 
} 
i$ 
| aaa Simply ask for our big, new, free catalog and Bargain Library Table 
- - Beas NS we will open an account for you on our books. You do not This beautiful American quartered oak I- bd 
he 42S. need to chimp and save up ten, twenty, fifty or a couple of brary tabie of exquisite Colonial design, made 
hundred dollars before you buy. Youare notasked togives extra strong ‘and heavy. finely finished, is an 
- oes ey id note, chattel mortgage or anything of the kind. We ahecee example of the magniticent bargains our great 
“3 no interest. We send no collectors. and there is no red ontain on S pf ton Bx42 
« || icate 
: 
| 
a7 ok 
2) 
EPCRA 
PE 
of experience, and our tremendous cash 
capital enable us to take advantage vet rugofrarebeauty A new style 
medalion floral design of green, red 
ye CAD 
Sf Take advantage of this great saving in money and the con- 
/ \\ Ze venience of our liberal, easy-payment credit plan. For le you can inves- 
! \ A um tigate and fully satisfy yourself. Send just your name and address on & 
: \\ ZB postal card and we will mail you this big book of 7000 bargains. 
\\ The book will be sent in a plain package, all charges prepaid. 
\ KE 
\\ 
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GENUINE 
Perfect Cut 


we 
Re & 


wo -% ct. Dia. 


Compl.. $22.50 


32 


$14. 


eo puis. Plat. 14 kt. D120. Plat. 14 kt. 
Dinner Ring Dinner Ring 
Compl., $57.50 Comp!., $50.25 


Co 


lete, $22.50 


Dil2. ct. Dia, 
Complete, $33.50 


wa 


The Wonderful Basch Plan and Coneiaiaie 


Diamonds! Genuine perfect cut, pure and brilliant, at prices within 
"se. iamonds! Safest of all investments, noblest of gifts 
most pleasure-giving article you can wear! Buy diamonds! Buy them right! 


THE BASCH PLAN Basch Money-Back Guarantees 


enables you to go direct to the Importer— A contract to buy back any Diamond for 

to save the middleman’s profits and ex- 90% mcash—to allo 

es and losses—to see any diamond be- price in exchange, at any time. A legal 

e you decide to purchase, right in your guarantee in writing, certifies carat weight, 

ou or obligation — and value da 

INLY way to buy 

besides sav- when we guarantee CASH REFUND—a 
lan that offers you legal backed by our enormous 

choice of eee of solid gold mountings capita 

manufacturers’ cost. 


reach of every purse. 


pte city— without cost 
The BASCH way is the 
diamonds safel 


L. BASCH & CO. 


w you the full purchase 


very Diamond we sell. 
ou cannot hesitate to invest in a Diamond 


Send For BASCH Diamond Book FREE 
100 pages illustrated with latest styles 
in Diamond jewelry, watches, silverware, cut glass, 
etc. Art cover in 5colors. Offers you a choice of 
thousands of articles, at world’s lowest prices J. 
. Full of information and advice needed ~~ every 
' one who expects to invest in a Diamond. a 
Send for this big complete Free Book. a 
today, Now! Learn how to judge and , F 
buy a Diamond, and all about our as- F 
tounding low prices, fine goods and Ss, uf: 
Legal Guarantees that protect 
against disappointment. Fill 
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Qo ae Ot? 
& : GY 
Y ct. 4 : 
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REMINGTON ARROW-NITRO 


CLUB 


Steel Lined 


Trouble ahead for the Remington 
Cubs—also the dog. 


No matter how fast they get up 

—they can’t beat out the pattern 
driven by a steel gripped charge. 
The steel lining in Arrow and Nitro Club shot shells gives the speed—gives 


the exact compression to the powder charge that puts all the drive of the 
explosion behind your load. 


And with expert factory loading, you’re sure of the same speed—a uniform 
pattern in each and every shell. 


Make sure of your game—shoot Remington-UMC Arrow and Nitro Club steel lined shot shells 
for speed plus pattern in any make of shot gun. Give your dealer that favorite load order today. 


REMINGTON ARMS—UNION METALLIC CARTRIDGE CO. . 


. 299 Broadway, New York City 


EASY PAYMENTS 


Take your time to pay. Get the diamond first. Your choice sent free to 

you to examine withouta cent down. Our new very easy payment terms 

2 extremely liberal credit to you will surprise you. No Money Down, 
Keep your money till you see what a marvelous diamond value we offer. 


VERY SPECIAL How 


to Judge a Diamond."" You eusen want this boc Send your name 


getit free, Write today. &EBANN, Dept. "6243 Chicago, 


12 Art Panels 50¢ 


exquisite portrayals of 


Not acent down, Free delivery to you 
of your choice from our great new importations. 
wes f me oe particulars of this sensational special sale, 
Rock-bottom merchant's prices. 


packed flat and safe delivery guaran 
only 50c. money order or 
hand-colo 


Florentine Art Com 
kleton ‘‘How 


a beautiful den picture 


Please Mention Popular Mechanics 


Beautiful Duo Tint Reproductions of 
Famous Paintings — Panel Size 7x10 


These piataoes are real gems—the most 


“WOMAN BEAUTIFUL” 


ever chown in one collection. We send a 
full set of 12 in handsome Art Portfolio, 


together with lifelike miniatures of 70 
other beautiful and catchy den at tures, for 


Send at o oney back if not 
satisfied. or send $125 for same set 


Dept. U11, 808 Sehiller Bldg., CHICAGO, ILL. 
FREE Order at once and we 


|| 
| | 
| 
| | 
| 
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A New Model of the Silent Gray Fellow 


MU pulling power at low speeds, more power 
on the hills, more reserve power for sand and 
mud. ‘That was the demand our engineers set out 


to satisfy by building the 
HARLEY= 

@) 
(5 actual horse-power—35 cubic inches piston displacement). 


DAVIDSON 
Dynamometer tests show that this motor develops 166 per 


cent. more power at 5 miles per hour than even the former 
4 horse power Harley-Davidson, which was the acknow- 
ledged leader in its class. 145 per cent. more power at 10 
miles an hour, 80 per cent. more power at 20 miles an hour. 

It will climb hills, pull through sand and over roads im- 
passable to the average automobile. The *‘5-35’’ motor will 
pick up from a standing start to forty miles an hour in 300 
feet. At low speeds this machine develops more power than 
some twin cylinder machines with higher horse power rating. 

The Ful-Floteing Seat (an exclusive Harley-Davidson feature) 
.places 14 inches of springs between the rider and the bumps. The 
springs absorb all jolts, jars and vibrations, making the Harley-Davidson 
ride as easy as the cane pence touring car. 

The Free Wheel Control ¢another exclusive Harley-Davidson 
feature) is incorporated in each model this year. This device enables 
the rider to stop and start his machine by the mere shifting of a lever, 
thus doing away entirely with the tiresome pedaling and the objection- 
able running alongside to start. Description of these and other features 
on request. 


HARLEY-DAVIDSON MOTOR CO. 
267 B Street MILWAUKEE, WIS. 
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stands ready to settle the difficult problems of steam 
engineering. Few engineers can hope to overcome, un- 
aided, all of the obstacles arising in their daily work, yet 
many have no opportunity of securing expert advice and 
are forced to experiment at the expense of valuable ma- 
chinery, It is for these men—men in charge of the opera- 
tion of stationary, locomotive and marine engines and 
boilers or gas and gasoline engines; also central station 
men—that these books have been compiled, With this 
expert engineering library at your elbow you can act for 
yourself, confident that you are backed by the knowledge 
of twenty-seven of the biggest engineering experts in the 
country. 


The American School’s Cyclopedia of 


Steam Engineering 


contains 3,300 pages; 2,500 illustrations, full-page plates, diagrams, 
etc.; hundreds of valuable tables and formulas; carefully cross- 
indexed for quick, easy reference. The seven large volumes are 
bound in half morocco and are printed in large, clear type on 
special quality paper. 

READ THIS SYNOPSIS 
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Learn to Play the Violin! 


You can have your choice of the 
collection of Violins, Cellos, 

in America on 30 Days’ Trial 
we TODAY of the 
’Cel- 
Don’t think of buying a Violin, Viola, 


on free trial. Weites now for this book. Don’t pay enor- 

to jobbers, brokers and dealers. of 
ts part of your money when you buy av 

the ar way. 


We MAKE and IMPORT All Our Own Instra- 


ments and SELL DIRECT, giving you the 
benefit of the regular middleman’s discounts. 


The Celebrated Lewis Own Make Violins are made 
in our own workshops by the best of foreign makers, and 
are far oe to most old violins costing two or three 
times as much, 

Try any instrument in our 
On 30 Be ‘Trial stock before you decide to 

bey. Don't buy any kind 
musical instrument 


press charges both ways on all returned instruments. 


Writ Tod for our Free Catalog. Your name 
e ay a —_ is all that is necessary. [I 
ve an idea of ever buying a 
stringed instrament. this book. Write now. 


WM. D. LEWIS & SON, Makers ana Importers 


(Est. 1869) 225 So. Wabash Avenue, Chicago, It. 


VIOLIN MAKERS! — W: 12 pecial: Im: 
ported Woods, Varnishes and Tool ~ ad 


Construction of Boilers — Boiler Accessories — Fuel Economizers — 
ines — Indicators — 
nes—Fuels—Automo- 
biles—Carbureters—Locomotive Boilers and Engines—The Alr-Brake— 
Single-Phase Electric Railway — Elevators — Marine Boilers — 
Engines — Heating and Ventilating — Compressed Air—Transmission— 
Absorption and Compressi frigeration —Ammonia Machines — 
Direct Current Dynamos and Motors — of Dy 
Motors—Electrie Wiring—Eleetric L ighting, et ete. 


This Complete Cyclopedia Sent Free 


The complete seven volumes, not a sample volume, will be sent, ex- 
press prepaid, for seven days’ free examination; returnable at our ex- 
pense if the books do not contain the information you want. Ifyou keep 
4 them, pay $2.00 seven days after receipt and then §2.00 a month 
- until you have paid the special introductory price of $19.80. The regulas 
a price of this great Cyclopedia is $35.00. 

Just fill in and mail the coupon. It won't cost you a cent to examine 
' the books. We know they'll be worth many times their cost to you. 
Mail the coupon now and you'll receive your books promptly. 


$24.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $24.00, entitling you to the free advice of a staff of Engineering 
Experts. This will give you practical help in handling working prob- 
lems which are too specific to be taken up in detail in the Cyclopedia. 
There will be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send set Cyclopedia of Engineering for seven days’ free ex- 
amination. I will send $2.00 within seven days and $2.00 a month until 
I have paid $19.80; or notify you to send for the books. Title not to pass 


2 until fully paid. Pop. Mech. 11-12 

} NAME ...... 
ADDPESS....... 


More than 35 per cent of the mileage of German rail- 
roads is laid upon iron ties, one state, which is rich in 
forest, using them 

> 

A capstan is built into a new block and tackle with 
which one man can handle loads of 1,000 Ib., and two 
men, loads of 4,000 pounds. 

At the usual price of electricity a motor on a sewing 

machine will take 30,000 stitches for a cent. 


TH “GOLDEN GEM” $10 

ADDING MACHINE Only 

We have been making adding machines 

for ten years—and nave sold over 30,000. 
“THE P DEN GEM nm reque 


it with you on the road. It saves bi 
work—avoids mistakes—it suits the aver- 


ag’ nee we 
machines, It is supplied in a pebbled 


. Gancher, AUTOMATIC ADDING 
MAC HINE 00.,319 Broadway,New York 


Efficient, Durable ] 8 
is better built Typewri ter 


ry, 
y the same men who build Elliott-Fisher Billing Machines, sell- 
ing from 8175 to 61000. Even more durable than the most expen- 
sive machines, because so simple, Other typewriters have 1700 to 
3700 parts. The Bennett only 250—hence its $18 price. Thoroughly 

proven in practicability. All important improvements, 
rapid, neat work, Over 26,000 in use, 


41-2ilbs. Readily in grip ce 
overcoat poc 
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Cello, or o| 
i seen this book. wi post you thoroughly on violin 
values: tells you how judge ioli 
endéméers expert assistant 
| 
} 
description, or a few minutes’ trial in a showroom. We 
insist that mae shall be satisfied. and we will an the ex- 
| 
| 
| 
| 
| 
| 
| 
| 
( » ou can keep It rt on your desk or 8 
your remittance to-day — your 
| 
| fade in the 
| 
| 
“ PY Has widest use of all machines, 
in U Be nnett becauge really portable. Weighs but 
veling men, pro’ ong 
menand the home. Soldon 
= a **money-back- unless- 
satisfied-guaranty.’’ 
= Send for catalog today 
P.X.Bennett 
| Typewriter Co. 
366 Broadway, N. Y. 
Live Agents Wanted 
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SEARS, ROEBUCK AND CO. 


Saved This Man *1,500 
on Building Material 


Read the Letter of A. M. SCHILLER; See the Beautiful 
Home He Built and Consider His Big Saving 


Sears, Roebuck and Co., Chicago, II. 
house or bungalow, as we prefer to Send your name and address for the full details 


of these remarkable offerings. This you simply 
ve Savi on oa mater. an ou ive ven us ev 
omy “¥ cannot afford to neglect. The wonderfully low 


saving to you. We will furnish you with the cream of the forest at even less cost than your local 
dealer pays. 


prices. We can ship you on short notice. No delays whatsoever. Over 2,000 carloads of the choicest lumber 
——_ to ~- this very minate. Lumber for barns, cribs and all other buildings large and small, flooring, doors, 
windows, mo. 


Price List, our beautiful Book of Modern Homes, our Building Material and Mill Work Catalog and Complete Building 
Plans. Rash this coupon to us by first mail. 


And remember, this man is only one of 
many thousands who have made bi 

savings buying lumber and _ building 
from us at rock bottom prices. The bargains 
he secured and the bargains all these others 
secured, you can get for yourself. 


Right now, the great house of Sears, Roebuck 
and Co. offers the greatest lumber and building 
material bargains of its entire history. First 
quality lumber, fresh and new, direct from our 
mammoth mills and at prices amazingly low. 


No matter where you live or what sort of a 
West McHenry, Ill. building you figure on putting up, by all means 


T. 
Very respectfully, © AUGUST M. SCHILLER. prices which we will quote you on strictly high 
grade building material will mean an important 


We cut the lumber in our own big mills and sell it direct to you at the rock bottom saw mill 


ding and any and all other building material. 


Great Free Building Offer 


TO EVERY READER OF THIS MAGAZINE WHO IS THINKING OF BUILDING. 
Send us the coupon below at once and we will send you absolutely free and prepaid our Wholesale Lumber 


HERE IS WHAT YOU GET FREE. 


1, Our Special Bargain Lumber Price List. Com pate Building ior ang one 
ouses. nen you get the Modern Home 
cd Our Building Material and Mill Work select the one design you like best and we will 
alos forward you the complete Building Plans 
3. Book of Modern Homes, showing over and Specifications. Az architect would Se 
one hundred beautiful homes, modern, con- charge you $50.00 to $150.00 for plans R on 
venient and beautifully designed. as complete as these. oma eck 
MAIL COUPON AT ONCE. Don’t delay. Fill in and mail this coupon to us at once. Cc hicage, Ill. 
Get your request in before the big rush. Remember, Please mail me 
the Mill Work Catalog, the Book of Modern Homes, the Complete Building Plans, the free and post- 
Specifications and our special Lumber Bargain List, ‘all yours free. You surely can paid your Book of 
not afford to miss this splendid offer. It is worth hundreds of dollars to you. Just ern Homes, 
fill in the coupon and mail it to us and we will take care of you promptly. Building Materiai 
and Mill Work C atalog 
Sears and your Special Barg: ain 
? Lumber List, as per an- 
Roebuck nouncement in Popular 
an d Co. 7 Mechanics. 
Chicago, 
inois 

Postoffice 

R.F.D. No.____—. State 
Street and No. 
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| To Save $13.25? 


| It takes six minutes to drive these six 
screws. Now, if your time is worth more 
'/\| than $2.21 a minute, don’t read any further. 
This advertisement is for those who want high 
grade furniture at rock 
bottom prices, who 
love beautiful things 
in the home, who 
appreciate choice de- 
signs,know solid worth, 
and approve of a selling 
plan that saves them § 
fully one-half store } 
prices. 
COME-PACKT Sec- 
tional Furniture is such 
furniture. Take this 
table, for example. It 
|| is Quarter Sawn White 
Oak, with rich, deep 
natural markings, hon- 
estly made, beautifully 


We have supplied 
30,000 American 
Homes with “Come- 
Packt” Furniture. 


finished to your order, 300 Library Table 

in your choice of eight Dealer’s price, $25.00 

finishes. Measure out Come-Packt price me 

its dimensions with a Height, 30 inches; top, 44x28 inches ; jaches 
tape measure — com- square. Two drawere, choice of Old ies a i 

pare it with any piece Knobs. Shipping weight, 150 Ibs. 


equally good, at any A 

dealer’s. It saves you Sold on a Year’s Trial—Money Back Any Time 

more than one-half. 

How! By coming to you in five sections, Honest furniture and an honest selling 
packed in a compact crate, shipped at knock- plan, as thousands have proved. Our free 

down rates. Come-Packt keeps no men on catalog—the most beautiful furniture book 

the road, has no stores, no dealers. You ever given away—tells all the details, gives 

save all these big savings—freight, traveling you a choice of more than 400 pieces, and 

men’s and dealers’ expenses and profits — a color plates show the exquisite finish and 

total of one-half or more. With a screw upholstering. 

driver and six minutes, you buy a $25 Write for this beautiful big book today. 

table for $11.75. iled free. 


1101 Fernwood Avenue 
Come-Packt Furniture Co. 'COME-PACKT" TOLEDO, OHIO 


Come-Packt Sectional Furniture is not handled by dealers. You buy at factory prices. 


A GOOD HOME 
ea BENCH AND GOOD TOOLS z 
= afford profitable occupation for the boy - 

N "\§ who is taking Manual Training as well as for 

ik F | | the man around the house. The bench shown 

here is only one of our styles—others may 

= suit you better. They make ideal Christmas _— 

J Presents. 


“OHIO” TOOLS 


are carefully made throughout by skilled 
workmen, treated and tempered by the most 
improved methods, and are known to partic- 
ular tool users as the best in the market — 
fully warranted. 


pas on this trade mark when 
Planes, Chisels, Drawing 
es Auger Bits, Screw Drivers, etc. 


Write for our free Catalogue 


OHIO TOOL CO. (Dept. 3) 
COLUMBUS, OHIO 
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At the end of 
the run he 


or Twenty Plen- rolls his own 


tiful Pipefuls for a The man on the Train knows 
nickel! the tobacco for rolling his own cigarettes 
just the way he wants ’em. 
It’s Queen Quality—the sweet tasting granulated tobacco that 
comes in the Blue Bag. 


Just think of it! Sixty fine, fat, hand-rolled cigarettes for a nickel— f 
twelve gratifying cigarettes for one cent! And the flavor so fine that you'll 4 
marry the Queen for life. Get next TODAY! For the Queen’s true 4 “Queen 
blue! 
FREE!—A stunning silk Art Kerchief—FREE! 


For the fronts of 25 Queen Quality bags we’ll give you abso- / % Jersey City, N. J. 
lutely free a superbly colored silk art kerchief wonderful for / ‘ a send free of 
making bed spreads, pillow covers, kimonos, etc. Save the to me, 


Sixty 
Satisfying 
Cigarettes 


sized sample Blue Bag of 
labels of the Blue Bag! es Queen Quality Tobacco. 
(Offer expires June 30, 1913) 4 ‘ (Offer expires Jan. 31, 1913) 
rar Good only in U. S. 
enn Tobacco 
The American Tob Co. S$ 
AND LISTEN! Let us give you FREE a full- A 


sized sample bag of Queen Quality Tobacco. Just ff © Street 
cut and mail us coupon at corner of this advertise- , 


*‘Please introduce me to the Queen”’ 


Please Mention Popular Mechanics 
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2c a Week Pays Wash Bill! 


Electricity or Water-Power Does the Wor 
Just a“Twist of the Wrist” Starts or Stops the Mach |ine? 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at a cost of 2c aweekfor power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles, 
Leaving the women free to do other work while the machines are doing the washing. 


The 1900 Motor Washer 


1900 $000 Water Motor Washer Washes a Tubful in Six Minutes! 


ected with 

on watertapinstantly} ‘£ Handles Heavy Blankets or Dainty Laces 

~ The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. 
You turn on the power as easily as you turn 
on the light, and back and forth goes the tub, 
washing the clothes fordear life. Then, turn 
la lever, and the washerdoes the wringing. All 
‘so simple andeasy thatitis mere child’s ae 


'A Self-Working Wrin ger Free 


ag Wringer. We guarantee the perfect working of ome. 
No oars charge for Wringer, which is one of th 
—_—2 fin ont mado. Write for FREE BOOK and 30 Days’ FREE TRIAL OFFER! 
6 ) Don't t . Thefree book provesthatitcan. Butwe 
q d Motor Washer on abso- 
ute Free ny responsible pesene. Nota cont. = secur- 
tty—nor @ a promise to bu sy your word that you will give it a test. We even agree 
“to pay the freight, and will take it back if it fails to do all we claim for ey A 
scard with your name and address sent to us today will bring you the book free by re- 
turn mail. All correspondence should be addressed to 


1900 WASHER Co., 5094 Court St, Binghampton, N. Y, 


Or, if you live in Canada, Write to the Canadian Washer Co., 355 Yonge St., Toronto, Canada. 
ALLIGATOR HUNTING FREE FOR ALL —Alli- 


gator hunting is now free for all on the Magdalena River 
A Peerless Card in Colombia and that there is one firm in Newark, N. 
J., which has a virtual monopoly of the alligator 'skin 


trade of the world, buying as it does from 80 to 90 per 


& 


Just what the name implies--Peerless, unap- cent of the production. 

proached, unequalled, unrivalled, is an accu- In & ee ge are three species of io 
tor, only one of which, the caiman porro, is of an 

rate description of the value.—St. Louis Post Dispatch. . " 


Pcerless Patent Book Form Cards 


They are more than a card; they are an expres- H AVE YO U G 0 z 0 N E ? 


sion of personality, individuality. They are not We mean a Daus’ Improved Tip Top Duplicator, 
only better, but they represent actual economy, 
ro at ideal assistant, alwa reac t u 
they waste. We 100 copies from pen- and 
orm, every card 1s used just when detac m type-written original. sete dupli- 
They are always flat, unmarred and clean, and all the edges . i 
> srfectly smooth and sharp. They can only be appreci- 
ated by being seen and used. Send today fora 
sample tab and detach the cards one by 
one as you would use them. Their 
perfection will thrill you. 


OUR SMART 
CARD IN 
CASE 


FELIX A. L. DAUS DUPLICATOR CO., Daus Bldg., 111 John St., New York 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone whodraws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
, for designers, architects, engineers and students—com- 
pact, durable and convenient. Spaulding’s Carrying 
Cases are made light and stron They provide we 
arranged compartments, including space for drawing 
board and T square. lke a suit case; 
Vp», wique, practical, inexpensive. Outfits include all 
yj necessary omnes. if you draw, send us 


TEEL COMPANY 

SCITTSSURGH. PA. 

CHICAGO 


The John B. Wiggins Company 


Engravers Plate Printers Die Embossers 
Established 1857 


\ 62-64 East Adams St., Chicago 


Please Mention Popular Mechanica 


Up, 


» SPAULDING PRINT PAPER co. 
Yj 


44 Federal St. BOSTON J 
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SAVE 


ON ELGIN’S MOST ¢ 
ELEGANT 17 JEWEL 
THIN MODEL GIFT WATCH 


THOUSANDS OF THRIFTY PEOPLE in all of 
the world buy all their WATCHES, DIAMONDS, 
AND JEWELRY on the HARRIS-GOAR 
y Payment Plan. Write cr 
ire for New 1913 
Catalogue. 


wA cL 

ty AUS ¢ ROM 

Hin STOP AT 


Christmas Special! 
Extra Fine, 17 Ruby Jewel Elgin 


adjusted to Temperature, Isochronism 
and Three Positions ; exposed pallet 
stones; compensating balance; 
Breguet hairspring; micrometric 
regulator; exposed winding wheels ; 
yatent recoiling click; patent self- 
setting device ; sunk 
dial ; fast ring; damaskeened plates; 
finely Selcbor throughout: fitted in 
double strata gold case, pluin pol- 
ished or hand en- 


graved, guaran- 
teed for 25 years, 
complete in silk 
velvet lined, solid 
mahogany box. 
Regular value, $40, 
Cut to only........ 


P. STEPHEN HARRIS, Pres. Sent You on 30 Days 
EFpee Trial 


“Facts vs Bunc” or all 
about the Watch Business, 

No Money Down—¢ 
$3.00 A MONTH 


both at home and abroad. 

While these Extra High-Grade $40.00 Elgins last, this is an oppor- , 
tunity of a life-time to supply yourself or loved ones with this 
superb Elgin at a saving of exactly $13.50 and on 
easy terms that you will never miss 

This extra high-grade thin model Elgin was orig 
inally made to sell for $40 and was intended for 
railroad purposes, but on account of it being 
Stem wind and pendant set and an extra 
thin model, some of the railroads in 
Structed their men to buy a heavier 
watch and that is why we have 
only a limited number of 
these fine watches to offer 
you at the 


Big Saving of 
$13.50 THE 


WRITE 
or Wire for our Big bad : ae. IS BACKED BY 
Free Gatalogue a 50 YEARS EXPERIENCE 
It’s America’s Finest Mlustrated and Jewelry Book. AND 5,000,000 CAPITAL 


It tells all about Harris-Goar’s world famous Easy payment plan. It gives you the Rock-Bottom price on every Elgin Watch made, 
It quotes you the lowest import prices on tine Diamonds and illustrates for you all the latest things in Solid Gold Jewelry. 


HARRIS-GOAR JEWELRY CO., pept.610, Kansas City, Mo. 


G9EF™ The House that Sells More Eigin Watches than Any Other Firm in the World. 
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SOLD PAINT, DRUG, 


GL/DOEN VARNISH CQ, 


APACL AG 


EVERYTHING FROM CELLAR TO GARRET 


HARDWARE AND DEP’T. 


CLEVELAND TORONTO. 


— Best for Tools, 
al Guns and for 
everything 
}Y- else that needs 
to be oiled. 


Beats all others by the Heat,Cold, Friction and 
Safety Tests. It’s strictly all oil and stays on 
the job long after others have dried up. It 
never chills, gums up or grows rancid. It’s a 
perfect lubricant and rust preventer. 


Send for a Free Sample 

We want you to try Home Oil. 
Send us your dealer’s name and get 
a free sample. Home Oil is sold 
by sporting goods dealers, hardware 
dealers and druggists, everywhere. 
BUFFALO SPECIALTY CO. 
341-K Liquid Veneer Bldg. BUFFALO, N. Y. 


Length 36% 
inches. 2 inch 


— with Case, SunShade, 
un Glass and Extra Eye Piece $ 1 ~ 
object glass 


Wight Observation . . 


One of these superb 
instruments will give 
material enjoyment, 
It will enable you to 
pick out the smallest 


Boats on the Hori- 
zon, tell the time 
= by a clock many 
= — miles distant, and 


view the country 
for fifty miles ervund, This telescope is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to otheys he has examined at twice the price. 


CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, M0. 


MUSSELS IN A WATER MAIN—The London 
Metropolitan Water Board officials have just made an 
extraordinary discovery. Recently it was found that a 
36-in. water main at Hampton-on-Thames was showing 
signs of becoming choked. It was opened, and 90 tons 
of fresh-water mussels were taken out of a quarter 
of a mile of the main. The mussels were so tightly 
massed that the bore was reduced from 36 in. to-9 in. 


TY PEWRITERS 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at to 46 M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE. Shipped with privilege of 
examination. Write for Mlustrated Catalog L. 

TYPEWRITER EMPORIUM, 34-36 W. Lake St..CHICAGO 


a0 VULC AN INK PENCILS Only Perfeet Non - Leakable 


Ink Pencils at Modcrate Price 


POSTPAID 
TWO SIZES, 41-4 AND 51-2 INCHES. AGENTS WANTED. 

J. C. ULLRICH & CO., 27 Thames St., NEW YORK 


The Morse Clarifier 


A remarkable little device that 
fits in tube between reproducer 
and horn of any make of ma- 
chine. It renders the sound 
loud, clear, lifelike and elim- 
inates that unpleasant metallic effect. Scientific filtration 
of Sound waves. It deli; Ss and satis’ . Easily inserted 
and everlasting. recheck paid. Send doliar bill, 2c 
y. order, or check at our ris Guaranteed 

or money refunded. References 
any bank in “Minneapolis State whether for Victor, 

rubber or metal connection. 
Columbia Grafonola, Disc or Guaranteed 
Cylinder. Information matter 
free. More dealers wanted. 


MORSE BROS. 
Sound Money 
MINNEAPOLIS, MINN. Back 


Satisfactory 


PNEUMATONE 


f/ The smallest and most scientific band instru- 
j/ ment in the world. Principle never before 
used. Plays sweetly, loud or soft, any tune, 
any key. No valve, string, stop or key. Notun- 
ing or fingering. Played with one hand—left of 


right. High register. Beautifully made. Everlasting. 

Fully guaranteed. Introductory price $1 postpaid. 

> THE PNEUMATONE CO. 
937 East Sixth St.N., Portland, Oregon 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Direc- 

tory and sent to firme all over the world so they 
can send you FREE Samples, Catalogs, Books, 
Papers, Magazines, etc. ond 25c to cover cost 
of printing your name and you'll receive a big 
mail F = E. 

. Mar. 1, 1912. Gentlemen —I have already 
‘of mail, and still they come, scores 
of papers, samp ‘azi etc., for which I 
often paid 10 to 25c e R. T. Jam 


Send to BIG MAIL CO., E 122 W. North Ave., CHICAGO, rr 
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The Most Exquisite New Ideas in Watch Cases 


( ) Wh 


In connection 
The Movement —!»,connection 
ing fight on trust methods we have se- 
lected our finest highest grade watch for a 
Special offer direct to the people. Material: 
The best that money can buy. Workmen: 
World renowned experts in their line. The 
Jewels: 19 finest grade selected genuine 
imported rubies and sapphires, absolutely 
flawless. (It is well understood in the rail- 
road business that 19 jewels is the proper 
number for maximum efficiency.) Factory 
Fitted and factory tested. Adjustment: 
Adjusted to temperature, isochronism and 
positions. The most rigid tests. 


Since the $1,000 Challenge 


was made to the giant factories four 
years ago, why have they not answered? 
Why have not these factories produced a 
watch equal to the Burlington? This chal- 
lenge did not ask our competitors to pro- 
duce a watch better than the Burlington. NO. 
f they should produce a watch eq to the Bur- 
lington we should be the losers. Our $1,000 still lies 
in the bank for competitors to cover. 


No Money Down 


We ship the watch on approval, 


prepaid (your choice of ladies’ or gentle- 
men’s open face or hunting case.) You risk 
absolutely nothing—you pay nothing—not one cent 
unless you want the great offer after seeing and 
thoroughly inspecting the watch. 


Take your choice of these superb 
new style watches sent without a 
cent down—on approval "Maun 


Burlington Watch Co. Chicago 


Payable at 


tartling 
Watch Offer 


READ! A Watch Offer Without Parallel 


Write for our free book on watches; a book 
that posts you on watches and watch values—ex- 
plains reasons for our most remarkable rock-bot- 
tom-price offer DIRECT TO YOU on the highest 


grade Burlington. 
a Month at the Rock- 


$2.5 Bottom Price 


To assure us that every- r 
body will quickly accept this intvoductory 
offer, we allow cash or easy payments, o*_ WATCH BOOK 


as preferred. You get the watch at the ra C 0 U P 0 N 


rock-bottom price, the same price that Pg 
even the wholesale dealer must pay. a BURLINGTON WATCH "Co! 
. 19th Street and Marshall Blvd. 
willtell you what yououghtto Gentlemen: Please send 
know before you even exam- 
ine a watch. It tells allthein- 
side facts about watch prices, Py 
and will explain the many oO wate 
iny nm over the uble- ie i ingtc 


vow terms of $2.50 a month. No obligations on me. 


Address ... 


Please Mention Popular Mechanics 


T \ ) 
| 


Rich Colors 


LUB INDEXED 


CARD GAMES PLAYING CARDS 


For Social Play Special Skill and 
Artistic Designs iSbilaieiaikaee! Years of Experience 


& Have Developed Their 
New Each Year 


Matchless Playing Qualities 


Club Indexes a For General Play 


PLAYING CARDS y, 


INCINNATI, USA. PER Pack 


For Solid Enjoyment 
there is nothing like a really good rifle, 


whether used for indoor or outdoor shooting. 
You can invest in no better weapon than the 


B.S. A. Air Rifle 


A serious practice arm. Will last a lifetime. 
Kills clean at 50 yards. Cost 
of Ammunition practically nil. 
60c for 1,000! 6c for 100!! Little 
noise—no smoke—no fire—no 
cleaning troubles. 
Special models for Ladies and Boys 
64 page Illustrated “‘ Book 
of the Air Rifle’ Free. 
THE BIRMINGHAM SMALL ARMS CO., Ltd. 
Birmingham, : ENGLAND 


Representative 
HENRY SMAIL, 106 Worth St. 


» New York 


Nal 
Hang Your Pictures 


(weighing up to 100 Ibs.) with 
U Moore devices, Thee tool- 

tempe' points will not = 
disfigure plaster walls. 


Moore Push-Pins| 


glass heads, steel points, Try them for calendars, 
small pictures, etc. Push them in; no hammering. 
Nos, 1 and 2, 44 doz. 10c, 


Moore Push-less Hangers (brass hooks, steel 
points inclined downward) will support hall-racks, mir- 
tors, etc, No moulding required; no picture wire need 
show, Easily put up. No, 25 (holds 20 Ibs,), 34 doz, 
1oc.; No. 28 (holds 100 Ibs.), 44 doz, roc, 


= 


loore Push Thumbtacks needle-like points firmly 
embedded in flat brass heads; useful everywhere, Three 

sizes: Nos, 31, 32 and 33, 1 doz. roc, Atstationery, hard- 

No, 25 ware, photo stores or by mail. Send 2c. stamp for samples. 


Moore Push-Pin Company, 1154 Sansom St., Philadelphia, Pa. 


GENUIN 


Genuine Diamonds $35 Up 


P| wonderful Sale now brings Genuine Diamonds within Pp. 
ofall! Send me $1.00 and let me express you this —————— 
Beautiful, blue-white perfect cut, 
ond; set in 14 Karat Solid Gold “Tiffany”’  Afounting 
elcher”* for Gentlemen. Examine this ring critically and nd if 
satisfied with its rare beauty and genuine value, pay Express Agent 
.00 aud keep i he ring: then pan me balance at rate of $1.00 
week. a... today; Don’t his rare diamond bargain oat 
im D. STRELITZ—Established 1874 
516 "OLIVE STREET ST. LOUIS, MO. 


MONKEY WASHES CLOTHES—At Galveston, re- 
cently, visitors to the steamship ‘‘Louisiana,” from 
Liverpool, saw a big African monkey, the ship’s mascot, 
washing sailors’ clothes. The seamen say that they 
have been training the monkey for six months, and it 
not only proves a good washer but is expert in polish- 
ing brass and scrubbing decks.—Nautical Gazette. 


Make $5.00 Earn $100.00 


Men and Women can do this all the year 


at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 


Start Now. Write for big 52 page Free 
Illus. Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


CLASS PINS woxs 


FACTORY TO YOU neil 


® For College, School, Society or Lodge 
Descriptive catalog with attractive prices mailed 
free upon request. Either style of pins here illus- 
trated with any three letters and figures, one or two 
colors of enamel, STERLING SILVER, 25c each; 
$2.50 dozen. SILVER PLATE, 10c each; $1.00 dozen. 


BASTIAN BROS. CO., 23 Bastian Bldg., ROCHESTER, N.Y. 


AGENTS COIN MONEY 
Selling Golden Rule Cutlery 


Transparent Handle Pocket Knives 
and — with name and 
address, photo, lod 


Nod 


We 
etc., on handle. knife Want 
guaranteed. Full tine razors, Wide-awake 
strops and cutlery specialties. -'€: Agents Every- 
Quick sales. Big profit. Exclu- ' where. Experience 
sive territory. rite today Unnecessary. We 
for terms and catalogue. Teach You How. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 196, Chicago, fll. 
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Send the Free Coupon 
wee For New Vibrator Book 


a [a §6=«. Just fill out the free coupon and mail to us today. 

— We will send to you absolutely free and prepaid 
the wonderful new vibrator book “Health and 
Beauty.” It tells you all about vibration, the 
greatest force in the world. The force which is 
the foundation of the universe and upon which our 
very life depends. Do not delay—here is your 
opportunity to secure the greatest vibrator 
book ever published. Just fill out the free 
M@\ coupon and mail it to us today. The book will 
be sent to you absolutely free and prepaid. 
No obligations whatsoever. 


All within your reach through Vibration. For 


Vibration is Life itself. It will chase away the 
years like magic. Every nerve, every fibre in your whole body 
will fairly tingle with the force of your own awakened power! 
Stagnation simply cannot exist. You are made over—new— 
from head to foot. Your blood is sent humming along 
through every vein, artery and tiny capillary. All the pois- 
onous matters in your system are washed away. Every organ 
is put in perfect working order. Your self-confidence—your 
self-respect—are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within your 
reach. You may give yourself Swedish Movement, Vibrating 
Chair Treatments, Electric Baths, Faradic or Galvanic Electric 
Treatments—just such treatments as you would have to pay 
from $2.00 to $3.00 for—yours without charge through the 
White Cross Electric Vibrator. 


Special Offer for a Limited Time 


For a short time only we are 


making a remarkable Special Introductory 7 LINDSTROM 
Offer on the White Cross Electric Vibrator, in SMITH CO. 
S order to place at least one of these splendid 4 Desk 1198 
instruments in every city, town and village < 
218 S. Wabash Av. 
in the country—an amazing offer to those ] CHICAGO, ILL 
Y who write at once—amazing discounts— ; 
jf rock-bottom prices direct if you act at once. Without any obligation at all, 
/ please send me, free and prepaid, 
Write Today Do not delay an your ze book = eate, full 
! particulars of the ite Cross 
instant! Here 4 Vibrator and your Special 60 Day 
is your opportunity to get the greatest offer. 
vibrator book ever published absolutely free 
and learn all about the greatest force in 
the world. Just send the free coupon or a NAMI 
letter or a postal but act at once while we are making this great intro- 
ductory offer. If you write to us at once your name will be listed and 
you will be assured of getting the great introductory price. So write ADDRESS.... 
today—now—immediately. 


Lindstrom, Smith Co., .,, Chicago, 1. 4 


Cut this out and mail it t ‘lay 


New Life-Strength-Youth 
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BRUNSWICK Billiard or Pocket- Billiard Table. 


of its possession. Famous educators, clergymen, 


mental and physical exercise. 


Brunswick “Baby 


O 


Billiards, the Most Delightful 


of All Home Pastimes! 
Wey Not Give the Family a Real Billiard Table ? 


t the “‘home-folks”’ play, the greatest of all indoor games on a genuine 


It will act as a “Home Magnet,” keeping everybody royally entertained 
during the long evenings. Every member of the family will share in the joxs 


physicians, Y. 


directors play and commend Home Billiards as the ideal pastime and finest 


Grand” 


Home Billiard or Pocker Billiard Table 


finished. Designed and constructed in the same 


Bride and all Accessories. 


These beautiful tables are made of genuine mahogany, inlaid design, richly 


scientific manner as o 


ur 
requ ulation tables. Vermont Slate Bed, covered with Imported Billiard Cloth. 
y Monarch Quick-Acting Cushions. Concealed Drawer to hold Cues, Balls, 


Brunswick “Convertible” Home Billiard Table 


Can't spare an extra room for billiards? Then you will be interested in these unique 
tables which, when not in use for billiard playing. serve as Davenports and Dining or 
Library Tables. Same playing qualities as our “ Baby Grand” styles. Instantly con- 
vertible to different uses. Not “toys,” but strong, substantial tables on which rea/ 
billiards can be played. 


Write for Richly Illustrated Book, “The 
Home Magnet” and ‘ ‘A-Year-to-Pay” Plan 


Buy your home table from the world’s oldest and largest billiard 
table concern, at factory prices and on easy terms. Our book, describ- 
ing all sizes and styles of Brunswick Home Billiard Tables is now 


j 


O 


“THE CRisis” 
From the Painting by C. Everett Johnson 


Complete Playing Outfit Free 

Complete playing equipment 
and all accessories furnished free 
with each tab le, also ,Yaluable 
book on “ How to Play.’ 


ready. Beautifully illustrated in colors. Low prices and easy terms 
The Brunswick will prove an agreeable surprise. Address (43) 
nt Table THE BRUNSWICK-BALKE-COLLENDER CO., Dept. U, 324-328 Wabash Ave., Chicago 
| 
Foreigners living in Siam will establish a Pasteur 
See Furniture Book Brooks treatment hospital at Bangkok, 
for 100 Styles of Rocker 21+ 


Chairs, Settees, 


Tables, Couches 


Retail Price $16.00 
Our Factory Price $7.50 


for this beautifully phesigned Master - BuILT rocker — made of finest 
guarte r-sawed . e leather cushion. Height, 35 inches; width, 
1 de th. inches. Complete CA finishe: = ‘choose. 
Then shipped in sections —assembled in a few minu 
river. Any one can do it - Pocket the tof 
25 per cent to 75 per cent and have furniture that wil it a lifetime 


FURNITURE BOOK FREE 
showing 100 Mas Bung designed piec furniture for room 


in th 8 filled with illustrations. Get this 
offet—write 


BROOKS MFG. COMPANY 
5811 Rust Ave. Saginaw, Michigan 


Pay-as-you-enter 


treet cars have been _ introduced 


into England by a Newcastle company. 


J YOUR OWN CARDS cine 
la book, newspaper. PRESS $5, 
longer $18, Rotary $60. yi rules 
sent. Print for others, big profit, 
Writefactory for press c vatalog, TYPE. 
cards, paper, etc. 


THE PRESS CO., Meriden, Conn. 


and Camera 

ing with Engel’s Quick 
100 for 


camera intact 


instant. diff 
styles at Prove Dealers ai 


The scenes and groups you took last / ~~ 
summer were worth the film. Pre- ¢ 
serve those that are roe ny keep 


“Art Corners” 


(Used by U. S. Govt. in Forestry Dept.) 


Easiest, most convenient and satisfac- 
tory way by which to heap 


tii —no 


Free 4 Art 


Pictures 


10¢ 


e treasures 
perfect 


( 
Art Study, 
with Engel’ 
Art 
ing. 
Write today. 
ENGEL. « 


Every Piece 


GUARANTEED | 


we mail FRE! 


MFG. CO.{ 
| Ave | 
Chicago, Il, 


( 
| 
No. 10 
AE | _| Money 
ae SAVE YOUR KODAK) |_| 
4 
(|. 
> 
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Send for FREE Catalog! 


showing wonderful White Valley 
Gems in Rings ‘Ladies’ or Gentle- 
men’s), Scarf Pins, Studs, 
Brooches, Necklaces, Cuff But- 
tons, Lockets, Earrings —100 dif- 
ferent articles and styles. 

Not glass, not paste, not any 
kind of imitation, but beauti- 
ful, splendid gems. (White 


Sapphires chemically produced. ) 
ook like finest diamonds, Wil! 
' scratch file, and cut glass. Stand 


acid test. Famous society women 
substitute White Valley Gems for 
real diamonds — or wear the two 
together confidently 

14-K. solid gold mountings. 
25-year Guaranty Certificate with 
each gem. Ring measure sent with 
catalog. Will send any article in 
book O. D. — express prepaid — 
subject toexamination—or by reg- 
istered mail on receipt of price. 

Money tefunded if not satisfactory. 


WHITE VALLEY GEM CO. 
501 Saks Bidg., Indianapolis, Ind. 


Carpentors Contractors &Buildaors 


400 free suggestions for 


Knowledge of present day building construction and 
familiarity with every detail of modern architecture is 
essential to the success of the up-to-date carpenter or 
contractor. Nor should the builder—the man whose 
money is behind the job— be without some information 
regarding the work, information which will enable him to 
judge whether or not he is getting value received for every 
dollar spent. The American School's new Plan Book, 

“Modern American Homes,” and the great Cyclopedia 
of Architecture, Carpentry and Building, will give you 
the information you need in the most accessible form, 


The New Plan Book 


Horse racing, in the reign al a II, used to 


take place in Hyde — — 


In the United States. “of. hanneinn the average daily 


consumption of cigars is 


21,718,448, and of cigarettes 
23,736,190. 


Twenty-nine states have made or are making laws 


for the official supervision of weights and measures. 


Amazing Profits 
In Mushrooms 


year growing mushrooms in cellars, 


where to sell, at highest prices. 


HIRAM BARTON 


Anybody can add §8 to §40 per week 
to their income, in spare time, entire 


sheds, barns, boxes, etc. I tell you 


Free Illustrated Instruction Booklet 


Desk 2, 329 W. 48th St., New York 


Mud, snow, dust and dirt will not be tracked 
over your floors if you use 


Grab’s Foot Scraper 


outside yout door. The only. device 
made which cleans bottoms and 
sides of shoe in one operation. Has 
ten parallel plates for scraping 
soles and two stiff a brushes 
which clean sides of shoe. 


AUTOMATICALLY 
ADJUSTS ITSELF 


to shoe. Handsomely 
enameled. Looks neat. Can be 
000,000 rotated and swept under. Fastens 
m use 2. Snesstep or any handy place. 

“ one and save useless work. 
Price $1.00. If your dealer will ry supply you, don’t take substitutes, but 
send your order direct tous, Illustrated folder FREE. AGENTS WANTED, 


VICTOR M. GRAB & CO., 8 72 Ashland Block, MICAGO, ILL, 


Over 


contains hundreds of valuable suggestions, besides 108 
plates, complete plans for every style of the modern 
American home, from the medium priced cottage to the 
most palatial suburban and city residence; also a large 
variety of tent houses. garages, boat houses, apartment 
buildings. libraries, churches and institutional buildings 
—the best in modern architecture by the greate st Ame _ 
can Architects. This great book of plans is 93¢"x13" 

size. printed on special paper and substantially besad. 


THE CYCLOPEDIA OF 


Architecture, Carpentry and Building 


consists of ten massive volumes ; 4,760 pages, 7x10 inches ; 4,000 illustra- 
tions, full page plates, building plans. diagrams, etc. ; hundreds of valua- 
ble tablesand formulas ; carefully cross-indexed for quick, easy reference. 

This great work covers everything in the building professions, from 
the first rough sketch of the architect to the acceptance of the finished 
Structure. It includes wood, stone, steel, and reinforced concrete con- 
struction: estimating and contracting: a study of the Greek and Roman 
Orders; interior finishing and decorating ; and modern house lighting 


and sanitation. 
Partial Table of Content 


Mechanical, Freehand, Perspective and Architectural Drawing, Letter: 
ing, Pen and Ink Rendering, The Orders, Superintendence, Strength 
of Materials, Masonry, Reinforced Concrete, Carpentry, Steel Square, 
Stair-Building, Hardware, Steel Construction, Roof Trusses, Practical 
Problems, Estimating, Contracts, Specifications, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


We’ll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of eharge and send you the Cyclopedia and the Plan 
Book, express prepaid, for seven days’ free examination. You keep 
the books a full week—examine them thoroughly at your leisure—and 
it they don't meet with your expectations they may be returned at our 
expense. Remember—the complete set, Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 


Another Free Offer With each set is included a year's 
— ——— Consulting Membership, regular value 
$24.00, settling: tas you to the free advice of a corps of Expert Architects. 
This will give practical help in handling building problems which are too 
specific to be taken up in detail in the Cyclopedia. This service alone is 
worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE PLAN BOOK COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send Free Plan Book also Cyclopedia of Architecture, Car- 
pentry and Building for seven days’ examination. I will send $2.00 
within seven days and $2.00 a month until I have paid $24.80 for Cyclo- 
pedia (Plan Book included free), or notify you and hold books subject 
to your order. Title not to pass until fully paid. Pop. Mech. 11-12 


Please Mention Popular Mechanics 


Valley 
GEMS. FA 
FN 


a 
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We wanttovend New Opportunity 
youa free vamp ay 10 Make 


Wonderful discovery. A new, scientific process of 
photography with a world of money-making oppor- 
tunities for ambitious men with small capital and 


MACHINE 


A wonderful machine that 


takes, finishes, and delivers 
original post card photos in 
1 THE, SPOT, by the new 
| q 2S, FILMS or 
NTL The ma- 
4 a a4 Post ‘ \ chine makes fiv e different 
— styles of pictures in three 
th sizes: Post cards, 3x44 
miniature post 
TF 
Simmons, Georgia, writes: *‘1 make $10 a day. ** Lopez Diego, 
“Made $381 profit in three months.'’ Hundreds 
. ° of similar letters on file. Be aone minute ‘* post card photographer."’ 
The illustration shows a cor- Complete instructions with outfit—you begin work at once. P Small 
a 2 investment starts you in this new, pleasant, money- -making business. 
The saleof your first supplies practically gives you back entire original 
ner 1n the beautiful country investment. Write today for complete free information. Address either office. 
4 4 THE CHICAGO FERROTYPE Co. 
home of a prominent United 406 Ferrotype Bidg., Chicago, Ill. or Dept. 406, Public Bank Bldg., New York, N.Y. 
States Senator. The house 
° er" . Notwithstanding its many high mountain ranges, Asia 
1S finished throughout with has fewer large waterfalls than any other continent. 


A teaspoonful of salt to a gill of milk makes a mixture 


which will remove most ink stains from clothing. 
Because it is too light and slips through the fingers 
too easily the French government has decided against 
its proposed aluminum coinage. 


Wall Board AMATITE ROOFING 


Mineral surfaced. Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 


Utility Wall Board takes the 
place of both lath and plaster. Health ? 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
ondition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever mace for the home. 
Great $2 Book Sent Free—"' The ed 
of Health and Beauty’’. Write today. 
Wanted. ROBINSON MFG. CO., 19 
Robinson Bidg., Toledo, O. 


cat Diamond 


White Stone, 
in 14-Karat Solid Gold 


It is very tough and durable. 
Will not warp or crack or 
shrink. It is nailed direct to 
the studding. Very easy to 
put on. May be decorated 
in any way desired. 


A sample and the booklet 
Free to every home owner. 
Write for yours. 


THE HEPPES COMPANY References; Any Bank in Kansas City. 
ill Ss Chi 1 Your opportunity to buy a genuine fine diamond ring at such a ageor 
58 Fi re St. icag: We sell at actual WHOLESALE PRICES. At retail this ring woul: 
11 F — ° md I 1 cost you $46.00. Money refunded if not satisfied. Prompt service. 
FREE Our expensive 272-page 16th annual Catalog for 1912-13 
now ready; a complete jewelry store in book form, 


superbly illustrated—quoting our wholesale prices. Send 
us your name and address today for a copy. 


Please Mention Popular Mechanics MARGOLIS JEWELRY CO., 1023 Main Street, Kansas City, Mo. 
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constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- 
turing facilities, and I aid them in many ways, 
without charge, to sell their patents. Appli- 
cations filed t through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


Asimple request will bring you the following three 
finest patent books published absolutely free— you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS ”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! Advice costs nothing 


VERY HIGHEST REFERENCES 
Columbia National Bank, Louden Machinery Co., S P E _ oe I A L! 


Washington, D. C. Fairfield, lowa. P 
American Loktile Co., Antholene Mfg. Co., Send me a sketch or model of your in- 
Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. S. 
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 
Washington, D. C. Burlington, N. C. and report to you concerning patentability, 
National al Supply. Co., Dickinson Mfg. Co., practicability, etc. 
Berlin, Moines, lowa. 


And an immense number of others whose letters are printed in my booklets. 


RICHARD B. OWEN WASHINGTON, D. C. 


Inventors submitting their inventions to me are protected in manner until their applications are filed. 
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~—There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


and 


“HOW OBTAIN PATENT” 
Ba) These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 


” 


ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
gladly send these books free. The sooner you write for them the sooner you will 


know all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 


—— 
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Trade Marks and 
r Fee Returned 
Special Offer—Free Search Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 
a Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 
Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 
Our Four Books Mailed Free 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 
Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 
Fortunes in Patents 
Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 
Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 
Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 


clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse- 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 


List of Patent Buyers 


Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ VICTOR BUILDING 
Inventions Free Our new $150,000 building opposite U. §. Patent Office 
In a list of Sunday newspapers with two million ee 
circulation, in manufacturers’ journals and in the REFERENCES 
World’s Progress. Sample Copy Free. We not only Second National Bank, Washington, D. C. 
save you time and money in securing patents, but ob- C. K. Lassiter, Mechanical Engineer, Schenectady, N. Y. 


- Pitner Gasoline L ighting Co., Chicago, 
tain patents which PROTECT the invention and PAY. Sprout, Wardon & Co., Mirs. of the Monarch Feed Governor, Muncy, Pa. 


After the ont is granted we assist you TO SELL The L. B. Dozier Co., Mfrs. of Plumbing Supplies, Columbia, S. C 
YOUR PATE B. B. Earnshaw and Bro., Mfrs. “C + Blend” Flour, W D.C. 
R. G. Dun & Co., W ashington, D. 
Foreien Patents National Savings and Trust Co., W Sateen D.C. 


Smethport Glass Co. . Smethport, Pa. 
WE HAVE DIRECT AGENCIES IN ALL THE Mil. 
PRINCIPAL FOREIGN COUNTRIES and an secure The and Co Seaton. Green, Ky. 
t shortest sible 0 fg. Co., Mfrs tors, 
and at the LOWEST COST. We GUARANTEE To a Cc WwW Mal D 
SECURE THE FOREIGN PATENTS OR RETURN Savings Bank. Washington, D. 
OUR FEES. Write for our Illustrated Guide Book on ont . — 


Modern Canner Co., Bridgeport, Ala. 
Foreign Patents, sent free to any address. M. Winter Lumber Co., S = oot Wis. 
VICTOR J. EVANS & CO., Patent Attorneys 
NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W., WASHINGTON, D. C. 
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AT E T THAT PROTECT and PAY 
Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results. 


Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


PATENTS PATENTS perce 


scientious work; advice Our free booklets tell how, what to invent, How 
FREE; new BOOK FREE; correspondence To CHoosE AN ATTORNEY, and save you money. 
solicited ; highest references ; send sketch to-day. Prosperous clients in all states. Best bank 


and other references. WRITE TODAY © 


H. J. SANDERS Brock Chicago, Hl. D. SWIFT & CO., 


WASHINGTON D C, 


$50 TO $100 A MONTH! 


Active man wanted in each locality. 16 to 
60 years. To introduce us to friends. Grand 
world-wide Society. Pays largest cash bene- 
fits when sick, injured, and at death, for 
smallest cost. Helpful, inspiring— Profit- 
able. Has made thousands happy and 
prosperous—why not you? Free-Insurance and 
Cash- Bonus offer to first applicant from each 

place. Write at once for full particulars. 


Inventions Sought by Capital. Write for free Book, mae 


PATENTS that PAY BEST 


R.S. & A. B. Lacey, Dept. 45, Washington, D.C 


The of the World 891, Covi Ky. 


LEARN HOW A PATENT MAY BE MADE VALUABLE 
Send for What You Should Know 


. If there is any basis for an application in your idea, I can find 
it. But I will explain it to you before filing your application. 
——— Copies of Nearest Patents, and Report, in Every Case What NOT to Invent 

=F | have patented inventions reported unpatentable elsewhere BOOK How to Sell Your Patent 


H. L. WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 


«A Talk to the Inventor 


What to Invent 


GREAT ANTHILLS IN WASHINGTON —As has 
C. L. PARKER ften | tated t re among the greatest workers 
Formerly ‘Member Examining often been stated, ants ar 1g g st \ 
- Pate in the great numbers of insects in the world. Some of 
PATENT LAWYER 


210 MCGILL BLDG. 


Patents, Trade Marks, Copyrights, Patent Litigation PATENTS 


Handbook for Inventors, “* Protecting, Exploiting Low rates, easy terms. 


and Selling Inventions” sent free upon request. A. P. WEDDERBURN, Pat. Atty., Washington, D.C. 


PROTECT YOUR IDEA! 


PATENTS THAT PAY 


$497,530.00 Made by Clients “MY TRADE-MARK” $497,530.00 Made by Clients 
Proof back of it-—write for my FREE literature—it will pay! 


BOOK “What and How to Invent— 
Proof of Fortunes in Patents”— FREE 


he Containing: Views of Prominent Men and Publications ,on Inventions; 
\ “Patents Wanted”’; “How to Advertise Your Patent’’; “ How to Secure 
Money to Procure a Patent” Suggestions as to what to Invent ; What 
my clients have done; Women Inventors, etc. 


| have received one of your 127-page books entitled ** What and How to Invent — 
Proof of Fortunes in Patents" and 1 would net take $5.00 for it tf 1 could not get 
another ‘py (Signed) CHAS. F¥. WENSLEY, 


May 31, 1912. Huntington, L. 
$10,000.00 PRIZE: WRITE FOR INSTRUCTIVE CIRCULAR GIVING FULL INFORMATION FREE 


EXPERT—PROMPT SERVICES Registered Patent 
12-page Guide Book for Inventors, FREE E. E. VROOM 9 871 F Street, N. W Wash., D. C. 
Old-established branches throughout the world 


PATENT 


of any kind until you have learned our prices. 


SATISFACTION GUARANTEED 


Write today for our Bargain Bulletin 24 and see 


You can’t afford to invest your money in motors, dynamos or electrical machinery 
You can buy electrical machinery 
on time or for cash, you can sell to us, for cash, any motor or dynamo not in 
use. We'll do business your way. All Our Used Machinery carries the same 
liberal and binding guarantee, that we and others give on new. 

ps has a national reputation for its efficiency in high 
‘) Our Repair Department grade rush work. No matter where you are 
located or what your needs—we can supply them to yourcomplete satisfaction. 

WE DO NOT DEAL IN NOVELTIES OR TOYS 


The F. Bissell Company, 226-230 Huron Street, Toledo, Ohio 
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trical Machinery 


NEW AND USED 


for yourself the Attractive Bargains offered. 


Your Models Made or Perfected 


by the biggest manufacturers of metal special- 
ties, dies, tools and models in the World. We 
have the experience and the equipment to do 
your work correctly. 

Send models or drawings for FREE estimate to 
KOEHLER DIE AND SPECIALTY CO. 
820 W. Washington Blvd. CHICAGO 


AMERICAN MODEL AND TOOL WORKS 
617-631 W. Jackson Bivd.. CHICAGO 
WE MAKE MODELS, TOOLS, DIES, MOLDS, PATTERNS 
AND MODEL PARTS. EXPERT GEAR CUTTING. 

Inventions developed and simplified, also manufacturing. 


Established 1882 
Union Model Works GEORGE H. ROWE, Proprietor 
So. Clark St., Chicago, mum. 
The oldest, most reliable, ient Model Making and 
Experimental house in the West. In the future Special attention 
will be given to Electrical and Magnetic Development work 
and tests. New Machinery. New Instruments. Terms Reasonable. 


these industrious creatures are so mechanical it is 
almost impossible to believe they accomplish the great 
work they do in many countries. 

Out in the wonderful state of Washington, near the 
wonderful Pacific ocean, are found great colonies of 
large black ants that surely work hard to construct 
their immense anthills. 

These anthills are built mear a tree and are con- 
structed of pine and fir tree needles, which are carried 
and heaped in one massive pile, but so_ perfectly ar- 
ranged as to form a great pile, which is often 4 or 5 ft. 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds. 


EXPERIMENTAL AND 

LIGHT MACHINE WORK 
\ © order. 

SECM 132 MILK STREET, BOSTON 


ror WANTED ufacture METAL 


LTIES, 20 years 
experience in making Dies.’ ols and Special 
Machinery. Expert work. Complete equipment, 
NATIONAL STAMPING & ELECTRIC WORKS 
412 5. Clinton Street, Dept. Chicago, Lil, 


DOES YOUR PATENT PAY? 


If not consult us. We develop inventor's ideas, design 
machinery and any kind of 
st mechanical apparatus to order, 
St. Louis Coliseu make working drawings and 
Nov. 11 to 16, 1912 advise regarding commercial 
exploitation. We will represent a 
limited number of inventions of merit at the 
Exhibition, St. Louis Coliseum, Nov. 11 to 16,1912. Particulars 


WESTERN ENGINEERING BUREAU, 916 Victoria Bidg., ST. LOUIS, ne 


FOUR REASONS WHY 


WHY YOU SHOULD BUY YOUR MACHINERY FROM US 


PRICES RANGE FROM 
$60.00 UP. 


Write for Machinery Catalog 5. Mailed Free 


MADE TO SATISFY EXPERT 
MECHANICS 


FIRST 
QUALITY 


LOWEST 
PRICES 


STRONG 
AND UNEXCELLED 
IN 


SEARS, ROEBUCK “AND CO. ft 
INVENTORS 


Are Free of Charge. 
All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equi: 
shops in the country. Ask for Booklet 
17. Consultation free. Experimental walle 
strictly confidential. 

A. NACKE & SON 
236-242 S. %h St., Philadelphia, Pa. 


tive Powers of Inventive Genius| 


DON’T DISCARD 
BROKEN PARTS 


Have them welded to tr b the Oxy- Acety- 
lene Process. el, Jast iron 
Bronze, Co and all 
other metals can be welded. rice 
facturing quoted on, Welding 
equipments for repair shops 3 large 
plants supplie 


DAVIS BOURNONVILLE co. 
105 West St, NEW YORK; 505 So. Laflim St., CHICAGO 


Our Immense Factory Can Save You Money 


on Stampings, Porcelain. Enameling. 
Ye specialize in Drawing, Stomping and 
Spinning—Aluminum, Brass, pper, Tin 
Plate, Monel Sheet, Steel on Oupror. 
Japanning in all colors, Tinning and Hot 
iH Galvanizing. Jobwork. Right Prices, Quick 
/ Delivery are insured by a modern up-to-date 
"i with a floor space of 12 acres. Let us 
aoe with you and point out a saving. 


DER, PAKSCHKE, & FREY CO. 
ract Dept. Milwaukee, Wis. 


POPULAR MECHANICS ADVERTISING SECTION |_| 
| 
| 
>) 
; 
| 
4 
TH 
| 
Cont 


130 POPULAR MECHANICS ADVERTISING SECTION 


RIFE 
SUPPLY WATER 


wherever wanted. The system 
operates with its own water 
power and works day and 
night, winter and summer, 
without attention. 


If you have a flowing 
Artesian Well, Spring, 
Brook or River on your 
property write for our 
Freecatalog whichgives 


detailed in- 
formation. 


RIFE ENGINE CO. 


2131 Trinity Building NEW YORK 


tie RED DEVIL notor 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 44 
horse wer on }¢-inch 
pipe, pounds pressure; 
lhorse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 

No. 1492 4-inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffing 
wheel, silver polish and 
pulley, $3.00. No. 1493 
Motor,and pulley only, 
$2.50. 4¢ horse power 
on 80 pounds pressure. 
Improved construction, 
Speeds, 3,000 to 5,000 
revolutions per minute, 
oy scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 


Dept. T UTICA, NEW YORK, U.S.A. 


For the — of your local hardware or tool dealer, we will send you free 
»ooklet on ** Theory and Design of Water Motors.’ 


SEBASTIAN 


15-INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market fora 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 
THE SEBASTIAN LATHE CO., 292.SsivertStrest 


through and from 8 to 6 ft. in height. 

Paths, which are continually traveled by these indus- 
trious workers, lead out from these wonderful anthil!s 
in every direction, and the ants that inhabit the great 
home are seen going in and out with provisions for 
their young and on various missions known only to 
themselves. 

Children as well as older folks are greatly interested 


eters the biggest value you have ever seen in 
wood working machine. It combines band 
saw, wjainter, saw table, reversible single spin- 
per, and borer, Four men work on it 


us 
ing within the range of the _average wood 
shop. Send for 1913 catalog giving complete 
and telling a our elegant 
working machin 
THE CRESCENT MACHINE co. 
98 Columbia St., LEETONIA, OHIO, A. 


I The Water You 
“Mo Fuss Or Bother 


dant water supply in 


ater motors.’ 


DEALERS WANTED 
JARVIS ENGINE & & MACHINE 


Please Mention Popular Mechanics 
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af The Crescent Universal Wood Worker 
} 3 
a Vie 
atone time and eac as absolute control o 
i his own machine. Various attachments can 
a 
‘ 
C J 
\ 
| 
Via 
with a Jarvis Water 
Supply System. Noth. 4 — 
it—a woman or can 
operate it. Supplies water 
| en and where you want it. S$ 0 we 
No hend-pumping. Install a JARYI P WER PUMP 
6-Inch Do it yourself, easily and quickly. We supply everything necessary 
Bucket -pipes, Sittings, ixtures, etc. it by ity 
cost of repe on wa er lifts anc w ‘ 
Wheel it eng that is doing other work at je 
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ers, Bearings, etc., 


Jones “Superior” Wood Working Machinery 


is up to date in every respect — Prices are made to get the business — 
Quality is backed by our reputation. Catalogue shows our complete line. 


Our line of Power Transmission Machinery, such as Machine Moulded Pulleys and Gears, Shafting, Hang- 
is well known by every manufacturer. 


W. A. JONES FOUNDRY & MACHINE CO., 1400 W. North Ave., CHICAGO 


in these curious heaps of tree needles when they visit 
that part of our country. 

It is difficult to understand how the ants can con- 
struct such large homes, and it is not known why they 
do not be content with more but smaller ones instead 
of the large ones.—Seattle Post-Intelligencer. 

Small panes of glass are set into the side of a new 

fountain pen so the quantity of ink it holds can be seen 


LATHES 


Screw Cutting 
Foot or Power 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
tosize. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


acuum Cleaning Ta 
They take up their own wear. 
™ Powerful; Noiseless; can’t 
oe get out of order. 


GET CATALOG No. 23 


LEIMAN BROS., 62P John St., NEW YORK 


Ask for our catalogue and discount sheet. 


Do Your Own Soldering 


No skill needed. Perfect work. oe the tinsmith’s charges by using 
fern com} ined solder and flux 

ply an heat. Use a candle, gas 
- NOL et, or the Tinol Alcohol Torch. No 

or The Tinol flux is non 
corrosive an J annot damage the most 

delicate work. ir hardware dealer does not handle Tinol, send sh is 
name and $1.20 = Tinol Torch and can of Tine , Paste. Literature free. 


HESS & SON, Dept. F, 1215 Filbert St., Philadelphia, Pa. 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 


It takes a wax 
thread, feeds 


from spool and STEWART. 
does the work of any har SKINNER CO. 
ness maker machine. It is indis- 9G et 


OFA/IN 


Measuring Tapes 
Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


mE C0. 
SAGINAW, MICH. 


New York London, Eng. 


Windsor, Can. 


| 
> 
+4 
\ 
=— 4 
readily 
7 5 
4 Wl — 9 to 13 inch 
=== CATALOG FREES 
SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 
P ‘a! a Sent prepaid for $1.25. Send at once for catalog. Worcester, Mass. 
4 
VACUUM PUMPS : 
88 For Po 
‘ 
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VISE 


5 Tools in 1 


For Farm Tool and Shop 
Repairs, Mechanics, Garages 
and Manual Training Schools 
This Handy Tool is a time saver 
and can be used for so many pur- 


poses that it pays for itself in a 
short time. 


No. 2. Combination Anvil and Vise 5 if Anvil No. 5. A Pipe Vise 
— Anvil Vise | _ Thousands in Use 
in ; Saw Clamp ; in Price $6.00 
Drill Press delivered by freight in U. S. 
1 Pi Vi Pacific Coast $7.00 each. 
ipe ise For Sale by the Hardware Trade or 


Stowell Mfg. & Fdy. Co.., Dept. P. M., So. Milwaukee, Wis., U.S.A. 


In writing us please give name of your hardware dealer 


_TRAWLERS ENDANGER A CURIOUS INDUS. DUPLICATE KEYS ENDANGER 4 CURIOUS INDUS 


TRY—Inhabitants of the tiny Isle of Grain and the 
fF —_ made in little over a minute by the districts adjoining on_the east coast of Kent, England, 
Ld HARRISON M. I. P. KEY FILING MACHINE are petitioning the Fisheries Committee for protection 
hind from destruction by trawlers of an odd industry. For 
ings, etc. The greatest invention of the age, price more than 20 years the islanders have been collecting a 


No. 1, An Anvil with Chilled Face 


within the reach of the masses. Master Mechanics, white seaweed which is used by milliners for trimming 
. Hardware Stores, Superintendent of Buildings, Lock- women’s hats, supplying it direct to their customers in 
smiths, etc., cannot afford to be without this tool. Price London and Paris. It has been a profitable industry for 


oS compilers by mall tres. Send tor circular. the natives during the winter months, when other indus- 


HARRISON & CO., 81'2 New Street, New York tries were curtailed. Unfortunately for the islanders, 


THE EXCELSIOR BRAD SET. PRICE 25 CENTS 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nailset. If, after a fair 


trial, you are not satisfied that h ived rter’ 
worth, your money will be quemalarssiamadte you conse a coal. Standard Tool Supply Co.,42 W. 15th St., New York City 


Portable Cases 


FOR TOOL MAKERS Myers’ Wonderful Sewing Awl for speedy 

AND MACHINISTS hand stitching. Sone 
Twelve styles, felt lined drawers, anything heavy or light. Saves trips to town. 
solid brass trimmings, best of ma- Complete repair shop in itself. Mends har. a 
terial, beautiful finish, low prices, ness, eoadien, buggy tops, belts, etc. Cannot 
satisfaction guaranteed. Ask for get out of order, 


booklet of cases built for service. Original full grooved diamond point Sjoo 


Natural tension. Reel at finger tips. 
The Pilliod Lumber Co. | | 
SWANTON, OHIO 


C. A.MYERS CO., Lexington Ave.,Chicago WANT 


“THE OLD KITCHEN CHAIR” 


was never a success as a work bench and the saw-marks— well, they 
sometimes caused just a few words. Everyone has some “tinkering 
about the house. Do it on a GRAND RAPIDS 


HOME BENCH 


The convenience and economy of which makes it a most desirable article. 
Thousands of well regulated homes have done away with using the “kitchen 
chair” and installed a practical Home Bench. You enjoy “fixing things” and 
you will do a lot of little repair jobs about the house that now require the 
expense of a mechanic. You can keep tools locked up in the cabinet or if you 
don’t want the cabinet we make the same size bench without it. Teach the 
boys to use their hands, it will provide fun and develop their natural talents. 
Every bench we build is Guaranteed. Our catalog gives complete information 
regarding this and other Home Benches. Write for copy. 


GRAND RAPIDS HAND SCREW CoO. 
1620 Front Ave. GRAND RAPIDS, MICH. 


Uf you want one of our Stone Blotters send 1§c when writing for catalog 


Top, 50 in long. 20 in. wide, 
13 in. glue up Hard Maple por- 
tion. Cabinet fitted with locks. 


>! 
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POPULAR MECHANICS 


Do You Workin 


$4.50 
directions for making 
Brass and Copper Bowls 


Fern Dishes, Lamp and Candle Shades and 
many other articies for household use 


We carry a large stock of 


SUPPLIES 


ORR & LOCKETT HARDWARE CO. 
14-16 West Randolph Street, CHICAGO, ILLINOIS 


Perfection Spring Winder 


MADE IN 3 SIZES 


No. 1 cap to 3/32 wire . . . $1.00 each 
No.2 “ “ 3/16 


The only Practical Seing Winder on the market. Makes 
springs any length, diameter or pitch, any gauge wire, 
flat or square stock. The only tool suitable for making 
right or left hand, extension, ——— or torsion 
springs. Winds to last inch of stock. No waste. Should 
be in all garages and repair shops. 


EDGAR T. WARD & SONS, SMALL TOOL DEPT. 


23 Purchase St. BOSTON, MASS. 


however, the trawlers learning of the industry put 
barbed wire on their trawls for the purpose of collecting 
the white seaweed before it was ripe. Ordinarily it 
would fall from the roots and be washed on shore to be 
collected by the natives. The trawlers’ methods destroy 
the source of supply by pulling the weed up by the 
roots, but in addition they are spoiling the market by 
selling the seaweed at very low prices. Hence the pro- 
test to the Fisheries Committee, which is considering 
means for protection.—Fishing Gazette. 


“SIMONDS SAWS” 


“Are the BEST and 
They ARE the best.”’ 


AGENTS 100% PROFIT 


15 IN ONE «.. Now Unde 


Combination. 


Low priced. 
Agents aroused. Sales easy. Every home nee ds 
Here are 15 toolsin one. Essex Co. 


tools. 


agent sold 100 first few days. Mechanix in shop 
sold 50 to fellow workmen. Big snap to hustlers. Just write a postal — say: 
Give me special confidential terms. -inch sample free if you mean business. 


THOMAS MFG. CO., 5848 Wayne Street, DAYTON, OHIO 


AGENTS ~ Make per Week 


AWL)) 


This AWL sews a lock stitch like a machine. 
Best thing ever made for repairing Harness, 
Shoes, etc. A dozen exclusive features. Demand 
is immense. Sales astounding. Roy Sage writes, 
“Received Awl. sold 5 in 15 minutes."’ 
Perrine “Sold 9 on way home with 
sample." Low price, big profit, great value, quick sales. Drop 
everything; write for sample ont instructions. 


W. S. JUDY, Mgr. Dept. 1441, DAYTON, OHIO 
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‘YANKEE’ TOOLS 


GPEAKING of Christ: 
mas presents, any 
lover of fine tools 
would appreciate the 
gift of this little gem 
of a hand drill. But 
10% inches long, weighs 
only 1% pounds and has 
these ratchet movements: 
Right-hand, Left-hand and 
DOUBLE Ratchet, besides 
the Plain Drill and Locked 
Gears adjustments—all pro- 
vided for by the “YANKEE” 
ratchet mechanism, 
and changed at a 
finger touch of the 
Shifter on the cylin- 
der between the 
small gears. 


In the “Double 
Ratchet” adjust- 

ment, invented for 

use in tight quar- 


ters, every motion 
of the crank for- 
ward and back, no 
matter how slight, 
causes the drill 


Mf, to cut continu- 
ously. 


No similar tool 
ever made 
has the same 
range of use- 
fulness — be- 
cause no 
other has 
these adjust- Chu 

ck body is 
steel, polished 
\ and nickel plat- 
ed. Jaws of steel, 
drop forged and 
hardened. Capa- 
city 3-16 in, 


“Y ANKEE” Ratchet 
Hand Drill No. 1530 


Price $2.80 
Your Dealer Can Supply You You 


Write for “* YANKEE’ Tool Book” (free) 
illustrating and describing the many 
ingenious we: ankee’’ Tools and showing 
why they “Make Better Mechanics.” 

“**YANKEE’ Tools in the Garage” for 
the motorist. 


NORTH BROS. MFG. CO., PHILADELPHIA 


Please Mention Popular Mechanics 


Write 
Catalog 
ARTS and CRAFTS —_ 
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pen { 
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Stamey Tools 


SECTIONAL CUT 


STANLEY 
“Hurwood 
Brad Awls wo. 17 


Unsurpassed for Strength 
and Durability 


HE Blade, Shank and Head 
are one piece of special steel. 
Two patented projecting 
wings under the head, together with 
a rivet which passes through the 
ferrule, handle and shank, securely 
fastens the blade in the handle, 
preventing its turning (see cut). 
@ The Points are flat and finely 
tempered. 
@ The Handles are stained black. 


Made with two sizes of blades, 114 
and 1% inches in length. 

@ You should be able to purchase 
these Awls from your regular 
Hardware Dealer. If not we should 
be glad to send same, postage 
prepaid, to any part of the United 
States upon receipt of the price. 


Either Size —25 Cents Each 


ADDRESS 


tone ley BuleR Level Co. 


RITAIN.CONN. U.S.A. 


Agrippa 
Master ‘Clamp: 


Cast Clamps are not reliable; not 
handy because of their excessive 
weight and not an economical 
investment. The logical alternative is now 
available in the Agrippa Clamps; 
Agrippas are, 
Much lighter 
Half the sectional area 
Much stronger 
Provide superior utility 
Price is not greater 
and, we guarantee them to per- 


form the same service possible 
with the cast steel product. 


J.H.WILLIAMS & CO, 
Superior Drop-forgings 
47 Richards Street BROOKLYN, N. Y. 


All goods imported into Turkey, with the exception 
of tobacco and salt, are subject to a tax of 11 per cent. 
on their total value. 

Open-air physical-culture classes for the free instruec- 
tion of women and girls are held every Sunday in 
Berlin. 

Codfish are dried, beaten into powder, and made 

into bread in Iceland. 


for Machinists 
Tool Cases 
You need one of the many sty jes shown in our 
free cata) 


10 Tools 
in One 


This combination 
consists of a hollow 
handle of cocobola, 
highly polished and 
finely finished, and con- 
taining ten separate and distinct tools, each 
of which fit into the steel jaws of the chuck and 
perform their work perfectly. 


TOOL HOLDER NO. 5 


‘The handle and chuck is 744 inches long over all. 
The tools are high grade, tempered steel, honed 
to a fine cutting edge and highly finished. The jaws 
of the handle close over the shoulders of the tools 
securely and they will not pull out when in use. 
For sale by dealers at $1.25 
Send for ‘Tool Practice’’— an instructive book, it’s FREE 
MILLERS FALLS CO. 
28 Warren St., New York 
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Badges, Brass and 

Aluminum Checks 

Steel Letters and 
Figures 


Price 10 cts. 


for a limited 
General Machine Shop 


Panch Press Work 
Blanking and Forming Dies 
Special Machinery 
Molds of All Kinds 


You should have one of our stamps, for a tool with 
your name on it will stay with you a long while. 


Insure Your Tools Against Loss by Theft 


ONE MISSING TOOL will pay for a stamp. 
The stamp properly used will last a life-time. 


Regular price 15c per letter. 


THE SACKMANN MANUFACTURING CO. 


STEEL STAMPS, STENCILS AND SEALS 
88-90 Canal St. 


135 


per Letter, Cash with Order 
Reduced price 


time only. Send your order today. 


Manufacturers of 


AKRON, OHIO 


U. S. GUNS SCARE LOBSTERS—Noank, Conn., 
fishermen have sent to the Secretary of the Navy a for- 
mal protest against the firing of big guns in target prac- 
tice off Fisher's Island and in the Race during slack 


water. The fishermen contend that the heavy gun firing 
causes the lobsters to keep away from the fishing 
grounds, which means that most of those engaged in 


the business will probably be on the verge of bankruptcy 
if the catch grows smaller. This is a very serious affair, 
and something should be done immediately, they think, 


FOR SEWING LEATHER 

The Speedy Stitcher is the 

latest and best of 

anything ever — 

offered for $1.00. 

Agents make over 200% profits. 
Send at once for catalog and terms. 

AUTOMATIC AWL CO., 26 Gardner Terrace, WORCESTER, MASS. 


THE MAN BEHIND 


in his calculations finds in the Rich- 
ardson Slide Rule the desired answer 


There seems to be a misunderstandin 


about what the Slide Rule will accomplish, many think it an instrument, the use of which is 


appliable only to Engineers and Technica] men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 78 full size engravings, each engraving and example is explained 


and “written so you can understand it.” 


In fact any person who has never seen a Slide Rule, and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are those which frequently come up for solution by the 
Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper 


anker, 


fr., Contractor, Salesman, Time-Keeper, 


Bookkeeper, Luraber, Land, and other merchants too numerous to mention. 


Set THAT ray 3-26-12 


This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci 
mal equivalent of vulgar fractions or “vice versa,”’ calculate interest, percentage. Also the mensuration of 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 

i i the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pum 
shows percentage a customer's recording meter is either “slow or fast.” T 


etc.. the rule is indispensable in their work. It is one of 


Rule is specially designed for those who wish to learn its use. 


Its operation being very simple. You simply 
place the key to the problem wanted in the keyhole (the key is »srinted in red on slid 


‘he Richardson Direct Reading Slide 


le, see cut) and answer is given direct: such 


as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 


main required; change gear and pulle 


being placed on the market for the first time. 


problems; areas, circumference and diameter of circles. This R 


ule ismy 1912 type now 


Made in two sizes, coat and vest pocket Lixl\x\ and 5\xl\xs. No wood in 


feels construction, scales white esliulold, printed from engine divided plates in two colors, and washable, secured by an improved 


locking device in an absolutely non-cor 
neat leather case for vest pocket size. Special case for lar, 
ordered now | give free acopy of my new book The Slide 
10 inch Student Rules with cardboard scales Given 

cover $1.00. Flexible silk cover $1.50. 


ible Aluminum and Monel 


etal framing. Durable cardboard case for large rule, and 


rule end-flap and button fastening 25c extra. Full leather case 50c. If 
ule Simplified.' Price of either above rules $2.50. A 
ee to each purchaser of above book. 


GEO. W. RICHARDSON, Consulting Engiacer, Ex-Chief Electrician, U. 8. Navy, 4215 24th PI., Chieago, U.S. A. 


limited number 
Price of book without rule, paper 
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Ask the Best 
Machinist You Know 


He will tell you that he uses 


Starrett Tools 


ON EVERY JOB 


There’s something about a Starrett 
that raises it a little above others. 


For Instance the Micrometer 


Its quick correction for 
wear, found in no other “mike,” 
keeps it perfectly accurate. 

ratchet-stop prevents 
“squeezing” the work. 

It is of Starrett quality — 
that’s all. 

Look our line over at the 
hardware store. You can see 
these points on every tool. And 
get our catalog No. 19AP. It 
will help you in selecting tools. 


L. S. Starrett Co. 


42-65 
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Pipe Threading 
Tools 


Hand, belt 
and motor 


machines. 


The Sages line of all 
kinds and sizes of pipe 


threading equipment de- 
signed or manufactured. 


The Oster “Bull Dog” Line 


. Known throughout the world. Recommended by 
eighteen years of success in the best plants, where 
highest efficiency is daily demanded. 

Reasonable price, accomplished by the elimination of 
complicated parts. Simplicity of design, and consequently 
a simplicity of operation—making it unnecessary to employ 
an expert operator. Anyone can accomplish perfect results 
and high speed upon an Oster, without previous experience. 
_ Self-locking dies. No resetting for each cut. No turn- 
ing back over the finished threads. One movement of the 
hand opens or closes the dies. Every contractor, every 
shop, and every individual, who is interested in hand or 
power pipe threading equipment, should have the new 
Oster catalogue. Sent free by mail, postpaid. Ask for it today. 


THE OSTER MFG. CO. 


2100 East 6 St., Cleveland, O. 


DUCHARME PATENT 


Same time to set uprighton the bench. 


and for clamping any bevel work. 
Write for circular C and for price lists. 
MANUFACTURED BY 


Universal Clamps 


This is the only clamp that will allow 
you to hold your work and at the 


It can also be used as a paraliel 


The Ducharme Machine Co. 
389 Riverside Ave., Medford, Mass. 


to remedy the evil, which happens each season and al- 
ways when the lobsters are due. There is also much 
danger to the fishermen getting in the firing zone when 
they are prevented from hauling their gear while the 
firing is going on. Much loss of fishing gear is also 
caused by this annoyance, and there is no prospect of 
replacing their losses if the firing continues. 


The coal consumption of the world has just about 
doubled every 10 years for the last century. 


MAKE YOUR OWN SPRINGS 
With the “Model Spring Winder” 


, ttle worker that quickly turns out per- 
fect compression tension 


. springs any size from % inch to 

Ky 12 feet long. Uses wire from 

naught No. 26 to 3-16 inch thick. Makes 

all varieties from 1-6 to 14% inches in 

| diameter. Indispensible to every 

factory, shop, garage, repair shop and 

| mechanic, Attaches with thumb screw to any 

| bench or table. Saves time, worry and ex- 

pense. Works accurately without waste of 

wire. Strong and durable—practically_inde- 

Any Kind of Spring Structible. Only machine of its kind. Write 

for descriptive circular, etc. 

AGENTS Make $50 to $100 a week selling this marvel- 

ous invention. Everybody owning any kind 

of a machine with a spring on it, buys at sight. No competition. 
GET ULARS. DON’T HESITATE. 


| NATIONAL MFG. & SALES CO., 398 Huron St., TOLEDO, OHIO 


This “Red Devil” Will Cut Circles 


It’s the only practical glass cutter ever made for cutting full circles, half circles 
or curves in any kind of glass. 
a 2" or any size up to 22" circle absolutely accurate. Get it (or any other ‘RED DEVIL” Tool) 
from your local hardware man or send us $1.25 and one sample only will be sent you prepaid. 


SMITH & HEMENWAY CO., 510 Chambers St., N. Y., U.S. A, 


SENT ON 30 DAYS’ TRIAL TO RESPONSIBLE PERSON 

The Handiest 

(J=— Tool Holder Made 
Constructed of hardened steel, well and 


truly made. Holds any shape of stock 
down to No. 60 Drill. Write for Catalog E. 


ES 
B. MORGAN, NEWPORT. Rl 


BAR BENDERS 


For Concrete 
Reinforcements 


WRITE FOR OUR 
BENDING TOOL 
CATALOGUE. 


It’s our No. 263 “RED DEVIL” and it will cut 


| WWAMACE SUPPLY 26 cortiandt st., New York City_| 
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Set M-55 Set M-56 
plain edge, beveled edge, 


$2.85 Canvas roll 50 cents ex!ra $4.20 


HE a es shows set M-56 in canvas roll. The price complete 
T is $4.7 This is just the right set to have around the house, the 
farm, the workshop or school. A splendid, serviceable set for 
se chisels are especially and carefully 
mg and have just the right heft 
Made of the finest stecl, be fully finished. Handles, selected growth 
hickory, nicely finished and with heavy leather cap. We make them in 
all sizes both plain and beveled edge. The M-56 set with canvas roll 
shown above makes a splendid practical gift. Since every tool is marke i 
CHARLES BUCK you are assured the finest tool that can be produced 
in style, material and workmanship. 
Any size No. 55 tool sent separately by mail, prepaid on receipt of 
. Any size No. 66 tool sent prepaid for 80 cents. Kemit 
by P. O. Orders or certifled checks. 
may be had through your dealer 
TOOLS or we will send direct upon receipt of price. Send for catalog 


CHARLES BUCK EDGE TOOL COMPANY 
MILLBURY, MASS., U.S. A. 


Tile sewers have a carrying capacity just about 


twice that of brick ones of the same size. 
- 


A Moscow dentist claims to be able to supply false 
teeth that will “grow” into the mouth as firmly as 


natural ones. 


Last year 4,525, 
hares, 200,000 ermine, and 12 
Siberia to provide various garments of- fur. 


grey squirrels, 1,500,000) white 
™) sables were killed in 


A Little Light''— On Some 
extra-Handy...Heat. Free booklet. 


GASOLINE SOLDERING IRON BLOW TORCH 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A 


solders tin, brass, cop- 
per, gold, silver, etc., 
without soldering iron. 
Most valuable for the 
household and automobile kit. Samples 10c. Great 
money maker for Agents, as goods sell on sight. 
SOLDERENE MANUFACTURING CO. 
99 Portland Street BOSTON, MASS. 


By Getting a Work Bench Like This 


you will be able to do 
most any kind of work 


ent 
Wood Screw Vises. The 
cabinet has three drawers, each 
16 inches long, 18 inches wide 
and 5 inches deep, fitted with h 


door, and will be shipped 
you at once on receipt of 


c. CHRISTIANSEN 
2219 CHIC AGO, 


Electrical 
Library at 
Almost Half 
The Regular Price 


This seven volume set of electrical books—the 
most complete and up-to-the-minute reference 
work of its kind ever published—now offered at 
a discount of almost 50%. You, whether 
student, worker or expert, can gain from these 
books an intimate knowledge of your work— 
knowledge which will eventually mean success 
and higher pay. The work of thirty-two ex- 
perts, this library is recognized as a standard 
reference work by technical schools, libraries 
and practical men throughout the country. It is 
the accumulated knowledge of the whole elec- 
trical world, a store of information from which 
you can continually draw knowledge— power. 


The American School’s Cyclopedia of 


Applied Electricity 


contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page 
plates, diagrams, etc. ; hundreds of valuable tables and formu 
carefully cross-indexed for quick, easy reference. The books are 
substantially bound in half red morocco, gold stamped 
printed in large clear type on special quality paper. 


Important Subjects Covered by These Great Books 


Theory, Caleulation, Design and Constrnetion of Generators and 
Motors — Electrical Measurements — Electrie Wiring — Electric 
Welding—Types of Generators and Motors—Management of Gen- 
erators and Motors—Storage Batteries i 
nating-Current St 


. and are 


Rallways, Single-Phase — The Electric Telegraph - 
Telephone Equipment, Systems and Operation —Wireless Tele- 
graph and Telephone—Telautograph, Telegraphone, ete. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination ; returnable at our 
expense if the books do not contain the information you want. If 
you keep the books, pay $2.00 seven days after receipt and then $2.00 
a month unt il you have paid the special introductory price of $19.80. 
The regular price of this great Cyclopedia is $35. 


0 


Just fill in anc . as he coupon. It won't cost you a cent to 
examine the boo! w they'll be worth many times 
their cost to you. eS ail the coupon now and you will receive 
your books 


Another Great Free Offer 


With every set is included a year's Consulting 
Membership, regular value $24.0 entitling 
you to the free advice of a staff ot expert 
Electrical Engineers. This will give you 
practical help in handling working prob- 
lems which are too specific to be 
taken up in detail in the cyclo- 
pedia. There will be no limit to 
this service. A single problem 
solved for you might be 
worth more than the first 
cost of the books. 


American School of 
Correspondence 


Pop. 
Mech. 


11-12 

A. 8. of C. i 

Please send 
me Cyclopedia 

of Applied Ele« | 
tricity for seven 
days’ free examina- 
i I will send §2.00 
1in seven days and $2.00 
a nth until I have paid 
19.80; otherwise I will notify 
APY you and hold the books subject to 


<7 your order. Title not to pass until 
g fully paid. 


NAME 


CHICAGO 
U.S.A. 


ADDRESS.... 
OCCUPATION... 


EMPLOVER.......- 
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City Streets or Country 
Roads are all the same to 


Its unique Spring Frame 
construction 

means comfort 

on all roads, 

while the remark- 

able flexibility of 

the powerful ball 
bearing motor per- 

mits speeding up 

from a city bene 

gait to sixty miles w 
an hour, by a pals 
twist of the wrist. = 
For comfort, power, 

economy, reliability 

—ride the “The 

Flying Merkel.” 

Send today for free 

motorcycle book. 


THE MIAMI 
CYCLE & MFG. CO. 
350-370 Hanover St. 

MIDDLETOWN, 0. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 
* oughly equipped repair de- 
Partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO.., 888 McLaran Ave., ST. LOUIS, MO. 


With Free Engine Idler and 


13 Peerless Motorcycle 


SMILES FOR ONE CENT 
- Agents Wanted— Liberal Discounts 


PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


9380 Miles Repair Bill $1.55 ‘S 
Mr. Hunt, of Washington, writes: “Just 
a word of praise for your wonderful attach- 
ment. I rode machine up-to-date 9380 
miles. My repairs have been only $1.25 
for new belt and 30c for new idler axle. 
I have had no trouble whatever. I strongl 
recommend your attachment to anybody 
desiring a simple, substantial motorcycle.’ 
FREE BOOK Write today for bargain YJ 

list and free booklet, fully 
describing the SHAW Bicycle Motor Attach- 
ment. Motorcycles all makes, new and 
second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept. 6 GALESBURG, KANSAS 


allowed on every bicycle we sell. We Ship on Approval 
and trial to anyone inthe U.S. and prepay the /reight. It 
you are not satisfied with the bicycle after using it ten 
days, ship it back and don’t fay a cent. 
pair of tires from anyone 
at any price until you receive our latest Art C 
fof high grade bicycles and sundries and learn our wn- 
heard of prices and marvelous new offers. 
@ cent to write a postal 
ih IT ONLY COST Cor, will be sent you 
FREE by return mail. You will get much valuable is- 
@ formation. Do Not Wait; write it Now! 

TIRES, Coaster-Brake rear wheels, lamps, 
parts, repairs and sundries of all kinds at Aal/ usual prices. 
MEAD CYCLE Co. Dept. G108 CHICAGC 

A blackish incrustration, in some places 4 in. thick, 
on the under side of the cornice of St. Paul’s Cathe- 
dral, due to the action of sulphuric acid upon the 
stone, testifies to the extent of the smoke evil in 
London. 


On one trip no fewer than 10,000,000 herrings were 
landed by 335 boats at Fraserburgh, in Aberdeenshire. 

Several German cities are using street-washing ma- 

chines driven and operated by storage batteries. 


Convert Your Bicycle inte a 

using our Attachable Outfit. 
Motor-Cycle Fitsany wheel. Also Mache 
and Stationary Motors and Finished Castings. 
Stamp for catalog. STEFFEY MFG. cO., 
Girard Ave. and 30th St., PHILADELPHIA. PA, 


REO THE FIFTH Senter Cane Handle Control 
R. M. Owen & Co., General Sales Agent for 
REO MOTOR CAR CO., LANSING, MICH. 


into the proposition. 


529 N. Capitol Ave. 


is follow directions furnished with machine, It costs you 
nothing to investigate. Send for our latest catalog and look 


HAYWOOD TIRE & EQUIPMENT CO. 


RAISE YOUR INCOME TO $250 A MONTH 


Enterprising men all over the country are accumulating bank 
accounts by repairing automobile tires. One man who invested 
less than $300 in a plant last September, writes us that to date he 
has cleared over $3000 on his machine. THINK OF IT! an 
average profit of $250 a month on an investment of less than $300. 
A tire repair plant may be operated as a side line, in connection with 
the automobile or any other business or as an independent occupation. 


We have outfits for all requirements, and furnish detailed in- 
formation for operating each plant. Experience is poy 
for the work is simple and easily mastered. All you need todo 


INDIANAPOLIS, INDIANA 


| n& : 
| 
Zexeoten Days’ Free Trial 
| 
| 
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Now Ready! Our New 
Bis Free Baréain List 


We Will Ship Any 


icle With Privilege 
of Unredeemed Pledges 


DIAMONDS and WATCHES 
Amazing Bargains 1/2to 2/3 Less Than Regular Prices 


“To say that Iam more than pleased _ the wonderful This customer from Portsmouth, Va., writes us 
bargain I received at $49 isa mild way of expressing my ici 
appreciation of its value. Several of the local jewelers have pon ~~ Kote anf later ona “I permission to 
told me the diamond ring could not be duplicated by them USE His letter Saying, am so well p' eased with the : 
for less than $80 or $90. bargain I am only too glad to be of service to you. 
You will be just as enthusiastic, as we have hundreds of such letters, and you too, will wonder how anyone 
can possibly hesitate to take advantage of our amazing bargains in unredeemed diamond, jewelry and watch 
pledges when you thoroughly understand our remarkable proposition. Don't buy a diamond, a watch or piece of 
jewelry of any kind until you get our new big bulletin which illustrates hundreds of wonderful bargains in unre- 
deemed pledges. It tells the whole story, how, as ‘* Headquarters for loans’’ for over 60 years, we have built up 
an enormous business advancing money on diamonds, watches, jewelry, etc We don't buy them, we loan money 
on these goods. The necessity of disposing of these unredeemed pledges is why we can offer such amazing bargains. 


THE VERY THING FOR CHRISTMAS GIFTS Most of the Unredeemed Diamonds we have in stock have been 


reset in up-to-date solid gold mountings and therefore you ma 
A FEW SPECIAL BARGAINS. GOODS LAID AWAY FOR LATER DELIVERY 
jo, 3 
full 
* Ne 563—UNREDEEMED PLEDGE—A 3 8--3 32 kt. blue white solitaire $8.75 
- 232 4—1 8, 2 
entleman’s rin This gem of quality and marvelous brilliancy would retail at $150. Guarante. 
e 


rest assured that ony article you may select from our Unredeemed Pledge List will bear absolutely no trace whatever of its ever 
having been worn. If you select a diamond of reasonable size we will reset it any way you wish without additional charge. 
314965—UNREDEEMED PLEDGE—A handsome genuine platinum and gold scarf pin set wi A 
fine quality genuine diamond of $18 to retail value. Unredeemed ~ by 
3. rfect cut diam 
y in ladies’ ring. The usual $50 retail value at our Unredeemed Frice “ae : ‘ aps of rare $25 Cut Out 
2892—UNREDEEMED PLEDGE—A 3 kt. pure steel white color perfect cut diamond in and Mail 
No. 309986—UNREDEEMED PLEDGE—A Watch Bracelet. A strictly reliable time keeping genuine gold 303 Smithfield St 
filled watch in a most desirable genuine gold filled up-to-date style bracelet. Retail $15 $7 25 Pittsburgh. Pa 
. 
F 


Satisfaction or Money Back Guarantee ,80mething from this ‘firm. if snything 
be obligations on my part your 
New Bulletin 

U 


of 


Our entire capital of over $750,000 stands ba k of our guaran ee. nredeem "ledges 
is our proof of absolute Square dealing."". We have sold 
60 Years in One Location Ringred thousands of dollars work of 
jewelry and have thousands of more than satisfied customers all over the country. NAME .ccccccccesee See eeeeeeeneee 


REFERENCES :_ Farmer's Deposit National Bank, Marine National 
Bank, Dun’s, Bradstreet’s, or any newspaper in Pittsburgh. 


nk n 
JOS. DeROY & SONS, SMITHFIELD ST... Opp. Postottice a postal or will da” 
Over 60 Years Same Location PITTSBURGH, PA. a 
THE AEROMETER-—Since the invention of the 


various types of aeroplanes the airmen have been en- ‘ 
deavoring to establish some perfectly accurate method Catalo ue of ’ 
of determining the speed of their craft through the 
atmosphere. MECH NICAL 

\ 


number of devices have been made; but it re- 
mained for a Wisconsin man to invent a little device Are you interested in mechanical and industrial 


that is said to record the exact speed, and indicate books? Do you require practical information on 
it in miles per hour right before the man’s eyes. al , sia ; 
A four-vane device, with a small cup-shaped attach- any scientific or mechanical subject? If so, send for our ; 
ment similar to those on the wind-velocity registers, is new catalogue of scientific and technical books, which 
“C - h R y? we send free on application. It contains the titles and t 
ount the Indians on the Road!” |} gecrisions of over 5,000 of the latest and best books 
SEND FOR FREE CATALOG : 


published on mechanics, engineering, science, etc. Our 
THE HENDEE MANUFACTURING C0. dite Bina. “Book Department” can supply any of these books or 


Makers of the Indian Motocyele. any other books of this description published and forward 


Ce NO-RIM-CUT TIRES them by mail or express prepaid to any address in the 
¥ 


’ YEAR 10% Oversize — save half world on receipt of the advertised price. Write for it today. 
Tix on tire bills — Write for 


anHONONO. latest Tire Book MUNN & CO. (Inc.), 359 Broadway, NEW YORK, N. Y. . 
THE GOODYEAR TIRE & RUBBER COMPANY, Main Office and Factory, Akron, Ohio . 
Branches and Agencies in 103 Principal Cities. More Service Stations than Any Other Tire 


GARAGES 
STEEL For Automobiles and Motorcycles 


| am $30 to $200 


You CAN Skate | 


WEAK ANKLES don’t 


Hinder with the 

Easy to put up. Portable. All sizes. 

KENNEDY 
. , THE EDWARDS MFG. CO. 

220-270 Eggleston Ave., CINCINNATI, 0. SKATE 


The Kennedy brace makes your : 
ankle as strong as the steel itself s 
without hindering the free move- 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 


ment. Clothing conceals the small 
efficient lamps —, The product of light extra parts. It is fastened in 10 seconds and will improve your skating 100 | 

specialists, makers of 90% of the automo- yer cent at once. Weighs less than the ordinary skate. Prices $3.50 and 
4.50. Ask to seethe KENNEDY TWO-WHEEL ROLLER SKATE. 
bile lamps used on the high grade cars of Same principle as ice skates. They make roller skating a delight. Price ’ 
America. Catalog shows many styles $5.00. MENNEDY SKATES are sold at department, hardware and ' 
— gas, oil and electric. Write for it today. sporting goods stores or sent prepaid on receipt of price by ; 

BADGER BRASS MFG. CO. KENNEDY SKATE CO.. 817 W. Wesliogten Boul., Chicago 

RITE FOR CATALOGUE NO.1 
Kenosha, Wis. New York City, N. Y. 


| 
_ 
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ACENTS 


MAKE MONEY 


QUICK-EASY-SURE 


Turn your time into money — new, irre- 
sistable machine— now selling like wildfire. 
People amazed — delighted — all buy. Every 
Man and Woman has this opportunity — all 
or spare time — we will help you start and 
show you how to make big money every 
week, easily and sure. Most — policy 
of co-operation — you cannot 

EXPERIENCE NOT NECESSARY 
Agents are delighted—simply coining 
money. Listen: Miss Maxted, Ohio, sold 
nine machines first day, profit $18.00. Reed, 
Idaho, sells seven to ten every day himself, also has big force of Sub- 
Agents, telegraphs for more machines. Lord, a., took three orders 4 
hour, profit $9.00. Howard, Ohio, made $3236.00 in three weeks Nee 

no trouble to take — sold four this morning.’ Just think of ali 

this money. nine sales aday. Every Agent says, 

“ best article l ever handied. " "Write today without fail—you can make 


$50 to $75 WEEKLY AND UP 


You can control territory, collect money, appoint Agents and accept orders 
on the Queen Massage lachine forheme use. First practical, low-priced 
machine for this purpose. All hi cost, 


REFLECTOR 
AGENTS 
Newest Electric Appliance 
The HANDY LIGHT—carry it any- 
where in the house. Use itin every room. 
THIS PART FITS Hang on the lights the 
room. iver iresser—you 
standin flood oflight. On ta- 
é * ble or sewing machine throws 
light on book or work—not in }eyes. In kitchen, 
throws light on stove, sink,—in pantry. On bed 
for night reading or sickness—snap it on or off 
TURN SO Laer SIDE OF out getting up. Use one 
RTIS ENT BE- light instead of two—bvet- 
M, ter results—save invest. 
intial—made of finest brass— 
beautiful finish. Cannot get out oforder. Lasts a lifetime. 

Every man and woman ZIP! It’s attached to electric 
socket ready to use. Putsthe light where you want it—everywhere— 
for table, dresser, bed, wall, desk, kitchen, machinery, garage --‘‘the 
light ofa thousand uses.” For home, office, store, factory, ware- 

house, hotels, ---tremendous field, No springs---scientific construction. 
Refiector revolves, will not twist cord or come loose. No com 
Liberal profits, Sales driving sample. 

Zang’ s first 12 orders $438.87. Toomey’s first seven ore 
ders $337.55 Stokes made $275.20 in 26 days, and Coke’s 
average is over $270.00 a month, Brown a 00 a day. 
Polly takes 15 orders in 10 hours and mak es $20.55. Wreath 
writes, dummy can sell HANDY LicuTs. 
knowledge of electricity required. Exclusive territory. 
Not Sold im Stores, We own all patents, Write today. 


NI 


SGNV.LS 


*NOILISOd 


= - unt up, this machine so low in price 
ery Woman will buy. No expense 
an ean the first cost. “Run by running 
water anywhere.” Made of genuine alum- 
inum—splendid package—sells on sight. 
Every machine guaranteed. Women ex- 
—machine removes wrinkles, sallow 
complexions, fills up hollows in the face, 
neck and body, better than hand massage — fine 
for body massage. Men enjoy the machine after 
shavin Barbers all say, ‘‘best machine for 
us.” No experience required to operate — 
anyone can use it. You can control territory 
exclusively and make big money. Investi- 
gate without fail. Send no money but write 
y sure, so you will not be too late to 
get your territory. 


THE HANDY LIGHT CO., 172 Handy Light Block, CINCINNATI, OHIO 


QUEEN MFG. CO., 1144 Nashy Bldg., Toledo. 0. 


No smoke, no dirt, no smell, no deadly 
carbide, no tearing up of walls or floors. 
Complete gas plants that you can install 
in an hour’s time. Five hundred styles to 
select from. Costs % cent an hour for 
400 candle-power. Write for catalogue. 
AGENTS WANTED 


hein Cas Maceo 190 Clark St., Albert Lea, Minn. 


SELLING INVENTION 


$50 10${OO 2ER WEEK 
FOR YOU 


Marvelous new invention gives better 
and cheaper light for country and sub- 
urban homes— beats electricity or gas. 
already in use. Thousands 
of homes near you need it — are waitin 
for it. Show this wonderful new light an 
it sells Suet No previous experience neces- 
sary. Wegive you exclusive territory—start 
you right with complete outfit and instruc- 
tions. Appoint and control sub-agents—get 
in business for yourself and be independent. 


Splendid New Cash Bonus Plan 


Besides the big profits you can earn cash 
bonus every mont Only chance to lose is 

delay —write NOW — Qu K — somebody 
else may get your territory. Exclusive 
territory and a big, growing business for 
first comers. W. H. Phillips of Ohio made 
$75.00 the first week; ©. W. Hunter of 
Alabama made $400.00 spare time in one 
month. Get busy! —the opportunity waits. 
Write me at once. 


H. H. SEELEY, President 
SUPERIOR MANUFACTURING COMPANY 
294 Second St., Ann Arbor, Mich. 


“Ideal” Plans and Drawings 


are accurate and are accompanied by clear, econeise building instructions, 
postpaid at the following prices 

Wright ft. 
Bleriot 3 ft. Monoplane........ es 
“Cecil Peoli” Champion Racer Bbe 
Cartiss Convertible Hydroaeroplane (new). 
“Ideal” three foot Racer (mew) ........... lie 


Set of 
Send for our new catalog of IDEAL’? MODEL AERO- 
PLANE SUPPLIES, ully illustrated. 5c brings it. (None free) 


Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York 


facing the wind, or current created by the speed of the 
machine, and a small dynamo is attached, which gen- 
erates electricity in accordance with the speed of the 
aeroplane. The voltage is transformed and registered 
in miles so it can be read by the person driving the 
aeroplane.—New York Herald. 


ha 
the we been paying our enstomers 


returns consistent with conse: 


PERKINS & CoO. Kan 


How I Bred $50 to $1,600 in 2 years 


I want to tell you how one man took $50 worth of my kind of 
igeons and in two years multiplied them to sixteen hundred 
Sollars i in value, also breeding chickens and selling eggs at the 
same time. He was a novice and started in a box stall. A true 
and convincing story, told by Lan man himself. You can do 
the same, or start smaller and More experiences of the 
same kind, illustrated. Ask me for the book. It is FREE. 
RICE, 229 Howard St., MELROSE, MASSACHUSETTS. 


THE BEST Lich? 


A complete lighting plant in 
itself. Makes and burns its 
own gas. Cheaper than kero- 
sene and more brilliant than 
electricity or acetylene. For 
homes, stores, factories, 
churches, etc. Made in over 
200 styles. Every lamp war- 
ranted, Used in every civilized 
country on earth. Agents 
wanted, Write for catalogue 
and prices. 


THE BEST LIGHT CO. 
324 E. Sth Street, Canton, 6. jj 


| ca 
| 
| 
i 
riee 
complete Ne serews to 
10 fect cord \ werk adjust,weighs 
and plug. & pound, 
\LIGHT FOR YOU 
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THE WIZARD LIGHT 


These LATEST INVENTIONS represent the 
ACME of Perfection in Artificial Lighting. 


After once installed the INSTANTANEOUS System requires no 
generation, as lamps are operated by pull of the chain and as 
conveniently as electricity at one-tenth the cost. 

The “ QUICKLIT” lamps are lit with an ordinary match ; 


therefore are operated as c 


Ail our lamps and systems papgeneat the highest standard of 
quality, are we. guaranteed and are so simple that anyone can 
operate same. For further particulars and complete illustrated 
catalog describing the above and also the Air Light or Tube 
System, “Hollow wire Inside and As Arcs = lam 
automatic cleaning needle,”’ Boulev  Outsid 


Lamps, Upright Lamps, etc., address 


THE NAGEL-~CHASE MFG CO. 


Ww. ST... 


Largest Manufacturers of Gasoline Lighting Devices in the World Ga 


CHICAGO... U.S.A. 


NEW USE FOR OLD GLOVES—There is no ne- 
cessity to throw away part of the long evening gloves 
because the hand portion has become the worse for 
wear. If enough of the suede or kid of the one tint 
can be had, a small bag can be made, either open at the 
top or closed by an overlapping flap. 

As slip covers for small volumes these pieces of suede 
are veritable treasures, and one of these cases slipped 
over the binding will glorify the most inexpensive edi- 
tion of one’s favorite author. 

wo squares, or one oblong piece of cream-colored 


AGENTS invextion: 
INVENTION ! 
~ Entirely new kind lamp burner, gen- 
erates gas, makes extremely large. 
white light. Smokeless, 
lorless. Sells everywhere. Nothing 
like it. Exclusive territory contracts 
granted, Positively not ome in stores. 
xperience 
money. unnecessary. 

Sample outfit 35¢ postpaid. Particulars FRE! 
THE RADIOLITE CO., 1515 Spitzer Bidg., TOLEDO, OHIO 


Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light ob- 

tainable for town or country. Makes and burns 

its own gas; 300 C. P. 5 hours for 1 cent. Can be 

used anywhere with amazing results. Low in 

rice. Thoroughly reliable. Many new and exclusive 

oom Best proposition of the year for agents. 
WRITE TODAY FOR FULL DETAILS 


National Stamping & Electric Works 
22 8. Clinton Str., Chicago 


Develops 

Beats Gas or Electncity Replaces dirty oll lamps. Imitated— 
never equaled. Highest praises from users. Fully Guaranteed. 

} JOHN S. NOEL COMPANY, 20 Division Ave, Grand Rapids, Michigan 


Write for FREE ILLUSTRATED CATALOGUE 


showing the largest line and i latest inventions in gasoline 
lighting ; inter lamps 
guaranteed to excel any other in power, economy and service. 
Exclusive territory to responsible, energetic salesmen. 


Doud Lighting Co., 174 N. Sangamon Si., CHICAGO, ILL., U.S.A. 


B 
Burner 


Fits Your Old Lamp 32°. pure fre 


(kerosene) coal oil. Beats either gas or electricity. 


ONLY 1 CENT FOR HOURS 


SS tocality to whom we can refer new customer. Take advan- 
acon Burner 


te ) 
HOME SUPPLY CO., il Home Bidg., Kansas City, Mo. 


Write for Particulars 


and find out all about our 


Triumph Lights 


System, Stand and 
Portable Lamps 


before you put in your lighting plant or hee | of 
any kind and avoid regrets. 

A _300 Candle Power Shadowless Light, that 
can be turned up and down like gas. 

They meet all requirements of Home, Store, 
Church or business lighting, in or out doors at 
less than half the cost of kerosene or Electricity, 
simple enough for any one to install and operate. 


Write for P. O. P. catalog, it tells all about them. 


BRILLIANT GAS LAMP Co. 
Dept. 1 182 N. State St. CHICAGO, ILL. 
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—400 Styles 


Prices reduced — still 
lower. Don’t try to get 
along with an old, worn- (4 
out stove. Pick outa new 
shining Kalamazoo from 
the 400 in the stove book— 


| Try It30 Days 


F Cash or 
Credit 
We ship the day your order 


comes; we back every stove 
with the $100,000 Bank Bond 
Guarantee. Over 200,000 
satisfied customers — that 
proves gualily. 


Get That Free Stove Book 


Read all about stove making and stove selling— 
inside facts of the trade that you should know 
before buying. See new glass oven door ranges 
and other new features. Write a postal NOW 
for Catalogue No.473 , mentioning this paper. 
KALAMAZOO STOVE CO., Manufacturers, Kalamazoo, Mich. 
Special Catalogues on Kalamazoo Furnaces and Gas 
Stoves on request. 


KalaMazes 


Direct to You” 


FURNACE 


We will deliver a complete heating 
equipment at your station at factory 
Prices and wait for our pay while you 
test it during 60 days of winter weather. 

The entire outfit must satisfy you or 
you pay nothing. Isn’tthis worth looking 
into? Could we offer such liberal terms 
if we didn’t know that the Hess Furnace 
excels in service, simplicity, efficiency, 
economy ? 

We are makers—not dealers—and will 
you profits. No room 
7 - or more details here. Write today for free 
‘Me.45 48-page booklet which tells all about it. 


Your name and address on a post card 


Price ts sufficient 
Delivered East of Owens sod 
HESS, 910 Tacoma Bidg., } 


In Sous Own Home atOUR RISK 


The Exclusive Feature Range : 
Odor Hood, Stone Oven Bottom, Ash Sifter 


Wonderful Fuel Economizer—Splen- 
@ did Baker. NO MIDDLEMAN’S 
ae PROFIT. DIRECT FROM FAC- 
TORY to HOME AT FACTORY 
PRICE. FREIGHT PREPAID. 
p 365-DAY GUARANTEE. Credit 
if desired. WRITE TODAY for 
Money - Saving Catalog of Ranges 
and Heaters. 


THE IMPERIAL STEEL RANGE COMPANY 
369 State Street, CLEVELAND, OHIO 


BUY YOUR FURNACE 


$10DOWN $10A PION T Ei 


ae) Saves you the dealer’s profits and oe 
| for installation. The 


JAHANT FURNACE 


with the patented “* Down Draft System” is jes: 
for residences, schools, hotels, churches, etc., because 
it delivers plenty of heat wherever and whenever desired 


at asaving of 1 3to1 2in fueb bills. Install the Jahant 
yourself. We send complete outfit, freight prepaid, 
with special plans, detailed instructions and all necessary 


tools tor installation. Satisfaction guaranteed or money refunded. 
W ite for free illustrated book, 


THE JAHANT HEATING CO. 
25 Mill Street AKRON, OHIO 


DON’T PAY TWO PRICES 


Save $8.00 to $22.00 on 
Hoosier Heaters 
and Ranges ‘ 


Why not buy the Best when you can buy them 
at such low unheard-of Factory Prices. Our 
new improvements absolutely surpass any- 
thing ever produced. Save enough on a single 
stove to buy your winter's fuel. Thirty Days 
Free Trial in your own home before you buy. 

Send postal today for large 

free catalog and prices. 


B Hoosier Stove Co., 249 State St., Marion, Ind. 


BUY. PLUMBING SUPPLIES Bag 


Save 
AT WHOLESALE BS 
30% 
Don't pay retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 
BR. P. KAROL. 768 to 772 West Harrison St.. Chic: 


suede will make a nice handkerchief case fit for the 
dressing table of the most fastidious lady. Four or 
5-in. squares, lined with silk and interlined with sheet 
wadding, will be the most useful size. The two sections 
can be joined by tiny strap hinges of the suede, and a 
band or ribbon be run through other straps of the same 
material to tie the case.—Philadelphia Enquirer. 


Fill with water and hang on 
back of any Radiator 
Erovents air dryness. Makes it fit for 
the lungs. No doctor bills. Saves 
furniture shrinking, piano warping. 
wall paper cracking. Money Se 

if not satisfactory after 30 
trial. Order now, or write for free © Booklet 


Savo Mfg. Co., Dept. T, 5856 S. Park Ave., Chicago 


$1.00 ADDER 


Adds accurately, quickly and is very 
simple to operate. New features 
| Capacity $999,999.99. 
of thousands sold. Entire Cost 

Fé 00. POSTPAID. Money back if not 
2.22% 2 2} as represented. Our self indicating 
adder, Model No. 5, Price $5.50 

Delivered, is the best adding machine made for the price. 


Send your order today, prompt delivery made. 


J. H. BASSETT & CO., Dept. 42-A, 5921 Indiana Ave., CHICAGO, ILL. 


AGENTS prorirs 


Noburn Aluminum Kettle Bottom 
makes it impossible to burn meats, truits ant 


\ 


vegetables. Made of pure aluminum. Tits 
inside any kettle. Raised buttons prevent 
tents touching bottom. Saves its price every 


lay. This is the best household article you 
can handle. Every woman buys two or fo 
Samples (2 sizes) prepaid for 350c. Partic slars 
FREE. Act on this 

THE GIER & DAIL MFG. CO. 
Dept. “G”, Lansing, Mich. 


TO 

Choose a | 

| $40 /-/ Kalamazoo 

ai) Savo Air Moistener <@ 
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Signal Detachable-Collar 
Flannel Shirt for 
Dress Wear 


latest thing —and it’s mighty com- 


fortable and sensible too, —is the Signal Detachable- 

Collar Flannel Shirt. Wear it with the soft flannel 
collar or a stiff white one—you’ re well dressed for any occa- 
sion. Signal Flannel Shirts come in the snappiest patterns 
—in every color—with classy,double French cuffs and useful 
flap pockets. Besides, they are made for long wear. 


Cut Coat Style—for your comfort 


Open all the way down. Slip on or off as easy as your glove. The 
only thing for warm, solid comfort and real style for fall and winter wear. 


Ask Your Dealer 


to show you the new Signal Flannels. They’re up to the high standard of the 
famous Signal Work-Shirts and Overalls—and sell at $1.50 and $2.00. You 
can’t beat the price or equal the shirt. 

Be sure to ask your dealer to show you also, Signal Flannels with the attached ‘* lay-down”’ 


and military collars, They're great for work—out-doors and in-doors—come in all colors and 
several weights at $1.00 to $3.00. Look for the Signal Trade Mark. 


The Hilker-Wiechers Mfg. Compan Trade Merk 
1256 Mound Avenue RACINE, WIS. 


“I'VE GOT YOUR NUMBER,” A NEW GAME— 
If you see a number of automobilists these days speed- 
ing about the crowded city streets or secluded country 
lanes with their eyes glued to a small reddish book, 
to the imminent danger of pedestrians and telegraph 
poles, they are not reading the rules in an endeavor to 
learn how to stop the car. They are only seeking the 
number of some passing motor car to see whether per- 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 


Illustrated with 20 full page halftone cuts, show- the catchy amusement device 
ing, exercises that will quickly deve , beautify, CIRCLING WAV that combines the pleasure of the 


merry-go-round with the joy of boating on the gently rolling lake or bay. 
ain great strength in your shoulders, arms, At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 


= ands, without any apparatus. ey at yay =. and another made $380 in six hours. 
Y BARKEIF ou can can do ® also and employ only one assistant. 
PROF. Oo Write tod today for description of the CIRCLING WAVE 
649 Barker Bldg., 110 W. 42d Street, New York and its wonderful money-making power. 


ARMITAGE & GUINN, 159 Mill St., Springville, Erie Co., N. ¥. 


MOVING PICTURE BUSINESS 


&:. Easy Payment Plan 


With our Moving Picture Outfit 
for our Catalog 
DEARBORN BOVELTY co. 
Chicago, IIL 


Dept. B, 219 So. Dearborn S' 


Honest Man or Woman Wanted 


A large well known company about to spend $100,000 on a 
tremendous advertising campaign requires the services of 
a bright man or woman in each town and city. The work 


is easy, pleasant and wane penpectaats and no previous “THE VELVELOUR” — Something Different ; 


= rience is necessary e will pay a good salary and 


Fashion whispers: ** Velours!"’ Keen dressers are choosing ** The 
er an unusual opportunity for advancement, to the Velvelour” to be apart from the “crowd.” The Velvelour is originated 
who can furnish good references. In addition to this ‘salary, we sold only 4 = conta We colors : 
offer a Maxwell A ile, a Ford A bile and over $3000 in prizes Brown ; me bat mapers y- charge ’ 
$2 PREPAID. Money if you don’t like « =i state 
to the representatives teing the best work up to December 31. In your size and color, and enclose $2. Write for ‘ S912 Fall Style B Boo! 


letter give age and references. Address 


IRA B. ROBINSON, Advertising Manager, 702 Doty Building, BOSTON, MASS. FRENCH CoO., B71, Arch, Street. 


» 
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ely Low 


Price on 


Edwards 
“REO” 


We are the largest makers of 
sheet metal products and if we knew the size and shape 
of your roof, we would make you a low price on the 
completed job that would AMAZE YOU—a direct factory 
price—freight all paid—no need to hire help—put “REO” 
Steel Shingles on yourself with just a hammer — naii 
them right onto sheathing or old roof. Just send in roof 
dimensions and see for yourself if our proposition isn't 
the best roofing offer in all. the world. 

“REO” Steel Shingles. which come in large sheets, are 
rust- rot-proof, fire-proof, water-proof 
and weather-proof in ever os Far outlast be = 


REAT MEN today are great 
builders — of railroads, bridges, 
huge buildings, giant machines — 
and they build with steel. With 


cedar shingles, corrugated meta sition paper. 
our “Tightcote”’ process each sheet of “REO? E80 is 
dipped in molten zine AFTER IT IS RE-S 


), 
CAN t a foothold! And _b Toten 
locking Device we give you a PE ERM water- 
joint. We give each buyer a 

nd ainst loss by lightning, And we further guarantee 

PT, SAFE deliveries on all orders. 

riame on postal NOW for factory price and Catalog 
explaining our Tightcote Process and patent Interlocking 

evice. If possible, give size of your roof, so we can quote 
you complete o+ cost of roof. But ont! Catalog 1150 sure. 


THE EDWARDS MANUFACTURING CO. 
1100-1150 Culvert St. CINCINNATI, O. 
Largest Makers of Sheet Metal Products in the World LB 


you can build working models of draw- 
bridges, cranes, derricks, signal towers and 
many other structures with working parts. 
° Meccano outfits contain everything you need 
—beams, girders, channel irons, pulleys, bolts— 
made mostly of plated steel and brass. 

Write for Illustrated Catalog 


and list of principal dealers in your section. 
This catalog describes not merely the outfit, 


but shows the things you can 
the name Meccano. Meccano is sold by leading 

2s, See laps it may belong to some famous personage. 
toy and sporting goods stores. oon. It is quite a fad among automobile ow ners to in- a 
The Embossing Co., 15 Church St., Albany, N. Y. vestigate the og mane of me pansing car. > 

“cc ” Whatever may be the psychology of the thing, there 

— Toys That Teach seems to be a subtle pleasure in learning the names 
of the persons who pass you or whom one passes on f 
“One-three-three-six-eight,” says the occupant of one - 


car as another speeds by. Out comes the book, and 
AKE FRO 
BE A PHOTOGRAPHER bat?’ after much between the covers it is 


3368, N. ¥., belongs to Mrs. O. 
The Latest Invention, the GLOBE PHOTO POST CARD CAMERA, makes license No ge ‘ 
photos direct on post ca the use = Make th ily 
less than 30 seconds, aw i It is simple, practical and ake the whoie famil) 
very easy to operate. No experience in photography necessa CACHOO and all your friends *‘just 


The latest tavention in street tin t pe cameras. is our AUTOMAT, sneeze their heads off” stance hay 
takes pictures on plates size 1 3-4 x 2 1-2, atrro- with CACHOO, the new long distance harm 
MATICALLY. It weighs only 4 1-2 pounds. Price $15.00. Send . 95 

for 1912 catalogue describing machines and supplies. We are less snuff. Sent anywhere for 10c. 3 for 25c. 


the largest manufacturers a6 § distributers of tin type and 90c adozen. Catalog included FREE. 
an tes 


nes upp in the wor! oe "AG 
pesTHE NEW YORK PERROTYPE co. aNc. 2 PEERLESS TRICK & NOVELTY CO., Dept. B, CHICAGO 
168% Delancy St., Dept. 72, New York City, U.S.A. b- 
Branch: 1113 So. Halsted St.. Chicago, Ul. GO INTO THE 


Your Picture in a Postal Card Moving Picture Business 


ONE MINU $25? And more Det night 
The are developed, and finished mae can be made exhibiting 
in a single developing solution. No experience is or 2 nights wit ith a mac aw in : 


necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 


picture machines. new ermal payment, to 
Dept 14 Ogden Ave., Chicago, Illinois = 
lhe largest manufacturers and distributers of minute P. 2W. Sales Company _ 
picture machines and supplies in the worid. 443 So. Dearborn St., . 


iLLUSTRATOR LANTER 
ILLUSTRATOR 
With our improved famous ALCO RADIANT LIGHT. 
This new 1912 Model has many improvements and double brilliancy. Write for illus- 
trated circular of this and Lanterns of all styles and lights at bottom prices. 
IF YOU OWN A LANTERN we should have your name to mailto zon our regula: 
announcements of new slides and lecture sets. 75,000 Lantern Slides to rent. 
POST CARD MAGIO LANTERN reflects image of postcard or any other picture or 
object. Prices, $2.75, $12.50, $25.00, $60.00, me paid. 
WILLIAMS, BROWN & EARLE, a 918 Chestnut St., Philadelphia, Fa. | Lantern Dept. 20 
, Optical, cede hy Photo Lantern Slide Supplies 
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Best WATCHon Earth 
SoLpON CREDIT 


For the first time in history the great, genuine ILLINO 
Watch is now sold exclusively by us by mail on credit. T' 7 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. For over 40 years the oIs 
Watch has been acknowledged the standard Watch worn 
by America’s great men and women. No man 


or woman should now be without a Take 
famous ILLINOIS. 
Iron-Clad Guarantee Oo 

Part for part—in accuracy, wear, 
finish, beauty, material and workman- Time 


ship, the ILLINOIS is superior to 
any other Watch at any price. Both 

the makers and we stand back of : 
this Watch with a guarantee ee 
that absolutely protects 
you. We are one of the 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 

the ILLINOIS is the 


The famous ILLI- 
NOIS costs you less 
than inferior makes. 
Nowhere else can you 
buy exclusively a genuine 
ILLINOIS on credit. No 
dealer can undersell us 
even for cash. Sent on 
approval—you take no 
risk—pay as you please. 


HANDSOME BOOK FREE 
Our FREE, beautiful, profit-sharing book, describing the —— 
handsome styles, 


atch, easy reproducing many 
awaits you. 


FREDDRO WATCH CO. 1 Dept. 300, St. Louis, Mo. 


Successors to The American Watch Co. of St. Louis. 


Belmont. 

Whether the pursuit of “getting the number” will 
become as popular as once was ping-pong is a question, 
but just at present many car owners say they get quite 
as much enjoyment out of finding out who’s who in 
the automobile world as they do in running the car.— 
New York World. 


Austria has equipped its largest navy yard with a 


floating derrick especially designed to lift submarines. 


<4 
ZIPP—It Lights” 
The Magic Household Lighter 
No matches — a bright flame. Thousands of 
lights without refilling. W. truly remarkable 
opportunity for Agents to make money fast. Write today. 
Every housewife will want one the minute 
she sees it. Sent postpaid on receipt of price. 


25c NOVITAS, SALES Sole Manufacturers 
i 48 High St., WALTHAM, MASS. 


Make $10.00 to $20.00 per day! 
With Anyone of Our Machines! 
Are you looking for a good paying business this 
hance. an investment of 


hamlet. Send catalogue ribin; ur 
Post Card and Tintype Machines su 
JAMESTOWN FERROT YPE CO. 
Dept.47. 1113'S. St., Chicago, 


DIAMOND 


p Style at 1/2 40 the cost--IN SOLID GOLD RINGS 


C.0.D, for i inspection. G 


Be 
lereee 


Learn a Trade 


Make *52 to 


Big demand for Plumbers, Electricians, 
Brick Layers, Painters, Decorators, Drafts- 
men and Moving Picture Operators. 


No Experience Necessary 


Now—right now—thousands of trained men are 
needed. Graduates from our school make $5 to $8 a 
day at start. Unlimited possibilities—future assured. 
We teach you any one of these profitable trades in a 
short time AT SMALL EXPENSE. We give you the 
actual work to do right in the school. Our free 
employment bureau needs more trained men—hence, 
we are making a VERY SPECIAL OFFER at this time. 


Start Your Own Business 
IF YOU WISH, Make from 


3,000 to $5,000 a year. We 
Free Tools give you_every assistance 


ible. The Coyne National 


=e fuseit, all the rade School is the 

ools and equip- 

ment you use in our Oldest, Largest and Best 
school absolutely ipped Trad 

free. No expense Equi 


to you whatever. 
Ra can enter any time. Open 

the year round. Day and 
night sessions. Tuition VERY LOW now. Easy payments if 
desired. We will help you pay your way through school too. 


Write for Free Catalog and Full Particulars Right Away 


Don’t pass up this big opportunity! If you ever thought of being an 

electrician, plumber, brick layer, painter, decorator, draftsman or mov- 

ing picture operator—write today. Come to busy Chicago where these 

trades pa: 00 a da We will send you our catalogue and full par- 

ticulars AND PREPAID. No obligation on you at all—so write at once. 
L. L. COOKE, Director 

COYNE NATIONAL TRADE SCHOOL 


39-51 E. Ilinois St., Dept. 1198, CHICAGO, ILL. 
Oldest and Largest Practical Trade School in America 


Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
jal Offer — 14k Tiffany ring 1 ct. $5.98. 


= 


full line. Patent ring erecelotiaded. 10c. The 
Baroda Co., Dept. A5, Leland & Dover Sts., Chicago 
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Pay as You Are Able 


Send us a postal NOW, 
your FREE COPY 


of our magnificent new 

Encyclopedia of Fashions, 
which shows samples and 
illustrates and describes 
hundreds ofup-to-the-minute 
styles in Men’s Fall and 
Winter Suits and Overcoats. 
It shows exactly what the 
very swellest men are wear- 
ing, and helps you 


Dress Like 
the Best 


You can buy the finest 
made-to-measure clothes 
and take your time pay- 
ingforthem. YOUR CREDIT 
IS GOOD. Your dealings with 
us are strictly confidential. 
Do not hesitate. Remember, 
we GUARANTEE satisfac- 
tion and fit. We give you 
long liberal credit. There is 
no red tape to our method 
of selling. We charge you no 
interest or extras. We ask 
no security. Our prices are 
lower than those asked by 
cash houses. 


We Ship On Approval 
You take norisk. Yourown 
eyes judge our values. Make 
your selection, have it de- 
livered—try it on—compare 
it with those for which you 
have paid twice the amount, 
and after you are thoroughly 
satisfied you will have 


Over 6 Months To Pay 


Lose no time in getting our book and samples—you 
willbe pleased, interested, amazed at the values 
shown therein, Do it now, write today—a postal 


will do. 

STANLEY-ROGERS CO. 
3924-3932 La Salle St. Chicago, Illinois 
The World’s Foremost Credit Tailors for Men 
CAUTION: —We have no agents or local representatives 


Special Fall Suit 


of nobby, fashionable 
all-wool Brown Cassi- 
mere — Extra special 
value with 7 mo’s to pay 


No.400A $12.50 


WE SELL YOU 
AT WHOLESALE 
Agents’ Price One 
AMERICAN 
Motorcycle or Bicycle 


$139 Honest hand-made machinesat factory $ 85 


Wy) cost. Write now for catalog. Say wheth- 
Y, er interested in Motorcycle or Bicycle. 
/ AMERICAN MOTOR CYCLE CO., 1011 American Bidg., « HICAGO 
selling our new and unequaled port- 2 
able gasoline table and hangi 


mp @ 
for lighting city and rural homes, 
stores, halis,churches, Most power- 
fullight known, Absolutely safe. 


WE LOAN YOU SAMPLE == 


SUNSHINE SAFETY LAMP CO. ; 
229 Factory Bidg-, Kansas City, Mo 


No Mantle Trouble, 


No Wick, No Chimney, No 
No Odor, 


BUY CLOTHES RIGHT 


Not at retail with middlemen’s profits 
all added and a poor fit. Try our way 
once. Buy direct, save money, 
and get a real fit. 

We weave the cloth and our ex 
pert tailors make ¢o your measure, 
the highest class suits, overcoats 
and pants. We guarantee cloth, 
fit and workmanship. Every 
unneccessary profit is cut out. 
One profit, “wool to wearer.” It 
stands to reason this is the way 
to buy clothes. 


PANTS $3.50 


To introduce our fabrics and tailor- 
ing we will make to your order one 
pair of pants at $3.50 express prepaid, 
equal to any tailor’s $6 to $8 garment. 


Write us for free booklet and samples, 
stating colors wanted. It costs noth- 
ing to investigate. Write to-day sure. 


HOME WOOLEN MILLS CO., (Est. 1840) 


6 Water Street Chambersburg, Pa. 


ee 


TAKING A STRANGE CENSUS—tThe “work” ahead 
was to find out how many Eskimos and other human 
beings lived along the barren coast of Hudson’s Bay, 
between Fort Churchill and Chesterfield Inlet. It was 
only one small end of the gigantic task of making an 
official government census of all human life in the 
eight hundred thousand square miles of wilderness and 
polar barren between Hudson’s Bay and the Great Bear 
on the east and west, and the fifty-eighth degree and 
the Arctic Ocean on the north and south. The work 
was begun more than two years ago, but it isn’t com- 
pleted yet, except in the hundred thousand square miles 


isa matter ofacces- 
Efficiency ible knowledge. 
Instant reference to any paper, 
letter or catalog filed in this 


Solid Oak Vertical File 


Drawers are Dust Proof—Roll 
on Roller Bearings. Equipped 
with Follow Bloc $ 25 
Freight Paid (See Note) 13 _ 

Capacity for 20,000 letters. Has every 
requisite provided in higher priced files. 
A sensible, practical file which will serve 
you many years. Handsomely finished 
either Golden, Natural or Weathered 
Oak. Birch Mahogany $15.50. 

Made also in Legal Cap and Bill sizes. 
large, colored picture and catalog tree. 


Stationery Cabinets 


provide space for enough note, letter and 


cap papers, envelopes, carbon, etc., for 
current use. Keep stationery clean and 
handy. Solid Quartered Oak, beautifully 


finished. Lid raises and recedes 

FREE CATALOGS show four lines filing 
devices and many office specialties. 
Two lines sectional bookcases. Sent 
with booklet ‘* Filing Suggestions."’ 
NOTE—Freight or Express Paid, as 
quoted, to stations East of Mont., 
Wyo., Colo., Okla. and Texas. Con- 
sistent prices beyond. 


The Manufacturing Co. With Cover 


3.00 
aan Without Cover $2.50 
New York Office, 108 Fulton St. ExpressPrepaid ( 
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Learn this Great 
Profession 


The wonderful art of taxidermy which has long been kept a secret can 
now be easily, quickly learned by mail in your home in a few weeks. 
By an entirely sew method you can new learn this money-making 
profession during your spare time. Success guaranteca, 


There are big profits in taxidermy. 
You Can Make Money! Men, women and boys skilled in this art are 
in great demand. This is the time to learn. Trophies are sent hundreds 
of miles for the best Taxidermists to mount. A skilled Taxidermist, 
like a skilled doctor, can charge as much as he pleases. 


BEAUTIFUL TROPHIES FOR YOUR OWN HOME 
You can decorate your own home and den with your rare and beautiful 
specimens. Hunters, Trappers and naturalists learn ina very short time. 
By our method the profession is simple. Success guaranteed or no tuition. 

Book How to learn to Mount Birds and Animals.” 
This beautifully illustrated book, a copy of 7axidermy Magazine and 
hundreds of lett¢rs from graduates sent free if you write at once. Make 
yourself independent by learning this profession. Write for Sree book. 


N. W. School of Taxidermy, 1198 Elwood Bidg., Omaha, Neb. 
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along the west shore of the great bay. 

There have been few undertakings more filled with 
the elements of romance and adventure, of hardship 
and the picturesque, than this taking of a census in a 
country of savagery and desolation, where human life 
is enumerated at just about the rate of one man, woman 
or child to every 50 square miles. In it have played 


earning $4 daily at home in spare 
time, silvering mirrors; no capital; 
send Son free instructive booklet, 
ans of operation. 

OND, Dept. 306-A, BOSTON, MASS. 


THE ORIGINAL 
NON-LEAKABLE 


FOUNTAIN PEN 


When the 
pen is not in 
use the pen- 
point by a sim- 
ple operation is 
pulled down into the barrel 
and remains submerged in 
ink until ready to be used 
again. This insures a per- 
manently moistened pen. 


And in addition, Moore’s 


FOR $14.95 


SPECIAL SALE ~ These six pieces furnished in seneenpd White 
Oak and Baroka Leather —_ to_fit together for only $14. os 


while they last. Guarant ae Lg pounds. Order 

MUNYBAR 00. 256 Mane OS SLUFFTON, INDIANA 
FUNK’ MEROVED KNIFE KNIFE 
OUT The Knife You Need— None Better 


Strong; durable; compact. Made especially for 
carpenters, farmers, teamsters, etc. Has 2 finely temper 
steel blades of highest quality. Carry lasting edge. 

man silver bolsters. rass jined. Small blade half 
rounded for punching or Sie any g leather and 
wood, Cuts round, smooth hole any size. Invaluable 
for repairing belting, mendin ng ens, Price by mail $1. 
Even without the new feature it's well worth t the price. 


one. 
SPECIAL OFFER One of FUNK’S Iny revet Knives will be given 
them in your 


Funk Mi. Co., Dept.“A,” Toledo, 0. 


neighbor! Send and ad- 
dress for infer information. Agents Wanted 


Half 
Actual 


It ‘is the easiest to fill, simply remove 
the cap and drop in the ink—no inky 
joints to unscrew, no danger of staining 
your fingers. 


It writes at the first stroke, without shak- 
ing, because the pen is always moist. 

It writes continuously with a steady, even 
flow of ink. 


It will carry any kind of ink, even Higgins 
India Drawing Ink, the heaviest m: 

It is made in the simplest manner of the 
fewest parts, nothing to get out of order. 
It is the one pen without a fault. 


Moore’s Is a habit that 
you never get over 


Every Non-Leakable Fountain Pen carries 


Moore 
with it the most 


For Sale by Dealers Everywhere ~~ 


AMERICAN FOUNTAIN PEN CO. 


Adams, Cushing & Foster, Selling Agents 
168 Devonshire Street, Boston, Mass. 
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Synthetic Gem 


Not Imitation 
—the ware triumph of the electric fur- 
nace. ill cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—their brilliancy is guaranteed forever. 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 
Sent On Approval ere In U. S. 
—your money cheerfully refunded if not per- 
fectly satisfactory. Write for our 4-color 
Luxe Jewel Book—yours for 
the asking. Address 


Remoh Jewelry Co., 
622 Washington Ave., St.Louis 


(EARN $3 TO $9 A DAY 


Mechanics, Millmen, 


extra money during 
spare time selling Photo Knives and Razors with Scientific- 
ally Tempered Blades. Sales easily made. Special 
agents instructions. Write today for Special Outfit offer. 


CANTON CUTLERY CO., Dept. 259, CANTON, O. 


“SPORT ALLURING” 


klet about 
Dept. 248. 


Trap-shooting —the ideal out-door sport. 


E. I. DU PONT DE NEMOURS POWDER CO., Wilmington, Del. 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. NDBOOK 
on_ Patents sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest ep ofany scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway y NEW YORK 


Branch Office, 625 F St., Washington, D. C. 


The Deaf 


HEAR 


distinctly every sound—even whispers 
do not escape them when they are 
properly assisted. Deafness is due to 
the ear drums from some cause becoming 
defective. Ioffer you the same hope of hearing 
as you have of seeing from the oculist who 
supplies glasses to help your eyesight —for I 
apply the same common sense principle in my 
method of assisting the deaf to hear. The 
weakened or impaired parts must be reinforced by suitable 
devices to supply what is lacking and necessary to hear. 
Among the 000 people who have been enabled to hear 
perfectly there has been every condition of deafness or 
defective hearing. Nomatter what the cause or how long 
standing the case the testimonials sent me show 
marvelous results. 


Common-Sense Ear Drums 


wonderfully assisted my own hearing—that’s how I 
happened to discover the secret of their success in my 
own desperate endeavors to be relieved of my deafness 
after physicians had repeatedly failed. 

Common-Sense Ear Drums are made of a soft, 
sensitized material, comfortable and safe to wear. They 
are out of sight when worn, and easily adjusted by the 
wearer. 

It is certainly worth your while to investigate. Before 
you send any money just drop me a line. I want tosend 
you free of charge my book on deafness and plenty of 
evidence to prove to you that I am entirely worthy of 
your confidence. Why not write me today ? 


GEORGE H. WILSON, President 
WILSON EAR DRUM CO., Incorporated, 554 Todd Bldg., Louisville, Ky. 


their parts the old Hudson’s Bay Company's factor, 
the Royal Northwest Mounted Police, adventurous 
traders and explorers, dogs and sledges, canoes and 
snowshoes; to say nothing of that other still more 
picturesque part of the “game,” the people whom the 
government is seeking. Kogmollocks, Nunatalmutes, 
Crees, Chippewayans, half-breeds, French and Indians of 
a dozen different tribal names are now down in blac 
and white in what is without doubt the world’s most 
interesting and unusual census.—Leslie’s. 


(GPolarine The Standard 


FOR SALE EVERYWHERE BY 
ALL REPUTABLE DEALERS. 


Trade Mark B V ID U.S. Patent Office 
Registered le and Foreign Countries 


UNDERWEAR 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 6 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. rite for ,application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, FREE, 


THE MODERN VACUUM CAP CO. 


N. 559 BARCLAY, DENVER, COLO. 
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The Truth About 
Mushrooms 


Big, Quick Profits. Small Capital. 
Now Is Best Time. 


Biggest, quickest, easiest money-maker is 


growing mushrooms. er money is being made in 
mushrooms now than a Sioon, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom culture explained in our new book, “‘ The 
Truth About Mushrooms.”” Open your eyes to an oppor- 
tunity you never realized. No matter what your occupa- 
tion or location, you can now 


Add $10 to $70 a Week to Your Income 


without interference with present work. Small capital to start. Men and 
women can easily do it. Now is time to start. This great book explains 
everything from A to Z, and things which even many mushroom growers 
never knew before. Get first-hand information from the greatest practical 
authority. Start in the world’s best-paying business now. Grow in 
cellars, sheds, boxes. etc., or increase your profits many fold if you are 
already a grower. Send for the free book today sure. 


Bureau of Mushroom Industry, Dept. 10, 1342 N. Clark St., Chicago, Ill. 
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Eat Your Way to Health 


Eat twice a day with your regular meal a litle of 
Tyler’s 

Macerated 
Wheat 


It Will Give You New Life and Energy 
It is a Delicious, Appetizing, Satisfying Raw Food 


perfect combination of macerated wheat, nuts, fruit 

and er wholesome and corrective food’ products. 
Possesses all the organic vitality your blood and nerves 
demand. Will make you fee] ten years younger and 
restore your weight to normal. Quit drugs ond dae— 
get back to Nature’s way— Nature likes to be coaxed, not 
forced. My raw foods help Nature — aid digestion and 
ee a natural, normal appetite—you eat your way to 
then eat more and stay well — simple but certain. 

To prove it to you, as I have to thousands in the past 
twelve years, I'll ship you a 7-lb. pail or sack, express 
prepaid, to points east of Rocky ‘Mo untains for $2.00— 
west (including Canada, Mexico and all other Inter- 
national Parcels Post countries) $2.25 — your money back 
if not satisfied. nd two cent stamp for Raw F Book 
and Health Guide, or better still, send 25c for Book 
and enough of the Food for three meals. Order today. 
Reference — First National Bank, Kansas City, Mo. 


BYRON TYLER, Food Specialist 


Established 20 Years 


82 Syndicate Bldg. KANSAS CITY, MO, 


LATHAM’S DRAMATIC DEATH—Complete details 
of the dramatic death of Hubert Latham, the French 
airman who was killed by a wild buffalo in French 
Equatorial Africa, last June, has recently become public. 
Captain Cros, commandant of the region where the 
tragedy occurred, relating the tragedy, says: 

“On June 22 he set out in a canoe for Fort Lamy, and 
stopped to hunt on the way. On the 25th he landed 
on the right bank of the Shari. A few minutes after- 


E. H ERICKSON ARTIFICIAL LIMB 
17 Wash. Av. N., 


Does not chafe, overheat 
or draw end of stump. 
ND FoR CATALOG 


ERICKSON LEG 


Arms, Wheel Chairs, Crutches, Stockings. 
SOLD ON EASY TERMS 


CO., Largest Limb 
MINNEAPOLIS, MINN. World. 


PIANO PLAYER RECORDS 


An ideal Christmas gift for 
E. F. HALL 


and SO cheap. Easy, entrancing work. The Music-Meter solves al! dif- 

ficulties. Any child can operate it. Useful, instructive, fascinatin 
oung or old. Price $1.00 prepai 

6410 15th Ave., BROOKLYN, N. Y. 


INVISIBLE SUSPENDER BELT 


Fits instantly inside waist band, entirely out of sight. 
Does away with unsightly suspendérs and uncomfortable 
belts. Keeps trousers up neatly, securely. Keeps shirt 
down, preventing ‘‘bagging.’" Wonderful for fat men orthin men. A 
Necessity for all men—mechanics, farmers, office men, professional men. 
TRAVELING MEN— The Ko-Ko-Mo Suspender Belt is a real side line. 
Write “quick” 

for terms and 
territory. Send 


50c 


and your waist 
measurement 
for sample belt 
and full details. 
Money re- 
turned if you 
are not entirely 
satisfied 


KO-KO-MO BELT CO. 


KOKOMO, INDIANA 


[AGENTS 


NEW BUSINESS JUST OUT 


AGENTS 


DROP THE DEAD ONES. AWAKE! START WITH THIS NEW 
INVENTION, THE 20th CENTURY WONDER Ss 

h lean, reliable, t, -makin 


For the Home. 


Masseurs. 
part of the fac bod iy, brin 
relief can be given al 
the most ske ~ al person. 


am makin 
month. 


Express.” 
makes money. 
We own al tents, 

»ve of Beauty and alth *’ 
postal willdo. A 


The Blackstone Water Power Vacuum Massage Machine 
No Cost to Operate. 
No Competition, New Field, New Business. Price within 
j ae of $ That's why it’s easy to sell. Endorsed by Doc- 
a Removes Wrinkles, rounds out any 
back Nature’s beauty. Almost instant 
kinds of pains. 
Sales easily 
Read On! What Others Do. Cc 
Parker writes, sold eight machines first 4 So Margw 
$19.00 per day. Schermerhorn, eight dozen machines first 
Ss sitter writes, am selling four out of five demonstrations. 
§ Vaughn, orders one dozen, four days later wires “ 
wis, sells four first hour. 
No experience necessary. 
Big book entitled, 
ree. 
surprise awaits you. Adc 
LACKSTONE MFG. CO., 558 Meredith Blac... TOLEDO, O. 


Start Now—Today 


Lasts Life-Time 


A demonstration convinces 
You, 
arth, says, I 


= ox dozen by first 
Men, omen, everybody 
Protected’ territory to active 
* The Power and 
Investi today. A 


= 
— =. 
‘>... 
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7 BUY AN 


IHC Engine 


By far the handiest and cheapest 
power for a small shop is a depend- 
able oil or gas engine. With it you 

are independent — you have power 

the instant you need it — you shut 
down and stop the expense as soon 
as the work is done. The operating cost is very low and, if you buy an engine 
of reputation your maintenance cost is practically nothing. The way to be sure 
of dependable power at lowest cost is to buy an 


IH C Oil and Gas Engine 


Thousands of satisfied owners of I H C engines are using them to run the machines for small 
shops. Model makers, carpenters, plumbers, tin and sheet metal workers, bakers, launderers, 
printers, confectioners, ice cream manufacturers and men in hundreds of other industries, have 
I HC engines in constant use. You cannot buy a better engine or one more thoroughly tested. 
Our specialty is good engines, large and small. 


Sizes, 1 to 50 horse-power; tractors, 12 to 45-horse power. Styles, the one to suit your needs. 
Fuel—gas, gasoli k , naphtha, alcohol. The catal tells the whole story. rite for it. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


16 Harvester Building GNCSRPORATED) CHICAGO USA 


ward he fired at a rhinoceros at 25 paces. The ball 
struck the shoulder, but the gun was unluckily full of 
sand and exploded. Latham passed the useless weapon 
to a native who was with him, seized his Mannlicher 
rifle, and with a second shot in the ear slew the rhinoc- 
eros. 

“Twenty paces from him Latham saw an enormous 
and solitary buffalo. He fired and the first shot struck 
the animal’s chest. The infuriated beast charged. 
Kneeling, Latham calmly waited, took aim and fired. 
Alas! fatal imprudence, the rifle was not loaded. The 


Producer Gas 


Includes all types and sizes 
to meet every engine need. 
Simple to operate— low fuel 
cost — substantial construction. Perfectly balanced, 
smooth, steady, reliable. Sales branches and stocks 
everywhere. If you expect to buy an engine our ex- 
pert will tell you what is best and cheapest for you. 


SMALL ENGINES 


Steam, Gas and Gasoline. For 
Amateurs and Mechanics. Cir- 
culars for Stamp. Big Catalogue 
Engines, Small Power Machin- 
ery and Electric Light Plants, 
2 Lights up. Sent for 10c (coin 
preferred). Refunded first order. 


<> INTERNATIONAL GAS ENGINE CO., 
116 Holthoff PI., CUDAHY, WIS. (Suburb of Milwaukee) AMATEUR MECHANICS SUPPLY CO. 
860 G Monadnock Blk. CHICAG! 


Fairbanks-Morse Engines have a surplus of power that makes them particularly desirable for sawing 
wood. Used ia all climates in all kinds of weather with equal success. Engines furnished in 2, 4 or 


6h. p. sizes. Run on Kerosene or Gasolive. Can be used for any other work desired. 
Always ready—will last for years and work every day. 


Fairbanks, Morse & Co. 


900 S. Wabash Ave. Chicago, Ill. of High 

Quality 

and 

mps Great 

Water Systems ty 

Windmills Write . once for 
Feed Grinders . 4490L. Furnished 


Buy This Saw Rig ad Cut Your Wood Easily 


22-1. 


| 
| 
| 
| 
| 
| 

| “INGECO" 
1%t0350H.P. Va 

TA 

| ortable 
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el. The WATERLOO BOY GASOLINE ENGINE 

will run all day without attention, furnish exactly 

the power you need, maintain a uniform speed and 
save you money every hour it works. Uses either 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 
The recent award of Gold Medal at Budapest, Hungary, in open 
competition with the best engines 


Bo in Construction, Power 
te Waterloo y and Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 

Lowest in price because 
made in largest quantities, 
at low manufacturing cost, 
Guaranteed 5 Years. 
Book free. Write today. 
Waterloo Gasoline 
Engine Co. 


1021 W. 3rd Ave, 
Waterloo, lowa,. 


Gold Medal First Prize 
at the International 
Gasoline &0il Engine Show 
Rudapest,Hungary 


I Am Yours for 0 
Try me for 10 days $4950 
: jis i 1-2 horse power G 


ne fall ipped. Switch, ane 
“ngine fully equi witch, Coil, 
Spark Plug. Gasoline Tank, Mixing 
alve all ready to run. Fully Guaran- 
teed. Return if not satisfactory and 
money refunded. Will run Washing 
Machi cream Sep _But- 
ter Churns, or any light machiner; 
Mer — where small power is required. 
Inclose 2c stamp for reply. 


SIEVERKROPP ENGINE CO., 1224 18th St., Racine, Wis., U.S.A. 


brute with one stroke of its horns threw the hunter into 
the air. Thrice it threw him, and at the third toss 
spitted poor Latham on its horns. 

“Latham was dead. He had not uttered a cry.” 


Write today for full particulars of this 


WONDERFUL 3-H.P. ENGINE 


Very simple and easy to engineer, yet 
has the latest improvements of the 
day. Prices attractive. Shipped on trial. 


MILWAUKEE GAS ENGINE WORKS 
116 Grand Ave. MILWAUKEE, WIS. 


The “Columbia” 
FREE Trial, proves kerosene cheapest, safest, most powerful 


Kerosene Engine shipped on 15 days’ 
fuel. If satisfied, pay lowest price ever given on reliable farm 
engine; if not, pay nothing. No waste, no evaporation, no 
explosion from coal oil. 


GASOLINE GOING UP! 


Gasoline is 9c to 15¢ higher than coal oil. Still going up. 
Two pints of coal oil do work of three pints gasoline. 


“COLUMBIA” 


— only engine running on coal oil success- 
fully ; uses alcohol, gasoline and benzine,too. 
Starts without cranking. Only three moving 
parts—no cams—no sprockets—no gears—no 
valves—the utmost in simplicity, power and 
strength. Mounted on skids. All sizes, 2to 
20 h.p., in stock ready to ship. Engine tested 
before crating. Comes all ready to run. Pumps, 
saws, threshes, churns, separates milk, grinds 
feed, shells corn, runs home elecrric lighting 
plant. Prices (stripped), $29.50 up. Sent any 
im” place on 15 days’ Free Trial. Don't buy an 
engine until you investigate money-saving, 
power-saving ‘‘COLUMBIA."’ Thousands 
in use. Costs only postal to find out. If youare 
first in your neighborhood to write, you get 
special extra low introductory price. Write! 


COLUMBIA ENGINE CO., 547 Bellevue Ave., DETROIT, MICH. 


151 


% 50 And You Keep 


Thi 
Great Engine 


We will ship you any one of Schmidt’s 
Chilled Cylinder Gasoline Engines for 


a 10 days free trial. Your choice of sizes, 
horizontal or upright, water cooled or air cooled. 
Then, if you don’t want it send it back at our 
expense. If you wish to keep it, pay as low as $7.50 

you can pay rest in easiest monthly payments. 
You get the engine at the Rock Bottom Price —the 
same Fy that even the wholesale dealer has to 
pay. nd coupon or a postal card for full particulars. 


Ten Days’ 
Trial FREE 


Think of it. You may 

try outagenuine Schmidt's 
Chilled Cylinder Gasoline En- 
gine on your own place for 10 
full days absolutely FREE. We 
want you to see for yourself the 
wonderful Chilled Cylinder, Ben 
Schmidt's new oiling device, the 
valvelesscarburetor and the other 
exclusive features that make 
Schmidt's Chilled Cylinder en- 
gines the simplest and most effi- 
cient engines in the world. Your 
choice of sizes—horizontal or up- 
right—water cooled or air cooled. 


Take a Long Time to Pay 


If you like the engine after trying it out for 10 whole days 
keep it and take a long time to pay for it on easy monthly 
payments. You pay only the rock bottom price —« << 
~— the same pri even the whol 

dealer must pay. Schmidt's QhilledCylin. @FREE BOOK 
der Gasoline Engines are absolutely guar- 


All Kinds of 
ACCESSORIES 


We carry a complete 
line of — acces- 
sories—pulleys, shaft- 
ing, belts, pumpjacks, 
sawing outfits, wash- 
ing machines, fe 

grinders, etc. You 
may have your choice 
of any of them at the 
rock bottom price. 
Pay for them on the 
easiest kind of pay- 
ments. Send the free 
coupon for catalog. 


COUPON 
anteed five years. The biggest bank in —s 
Iowa backs our $1000 challenge offer. Schmidt Bros. Co. 
Send the Free Coupon for Ben —— va 
J o 
Schmidt Book ond Davenport, lowa 
ree coupon and we will send you Ben 


Schmidt's new book How to Use GENTLEMEN :— Please send 
Power. Tells you about gasoline me description of your wonder- 
engines and their uses tives many ful Chilled Cylinder Gasoline 
pointers that you should 


will also tell you all about our won- ‘Schmidt 
derful offer and about Schmidt's Bros,’ catalogs and full particu 
Chilled Cylinder Gasoline En lars of your free trial and easy pay- 
oe Do delay. Send ment plan. All free and postpaid 
ree coupon today—now—imme 
diately while this offer lasts. 

Schmidt Bros. Co. 
Engine Works 


Department 1198 


Davenport, 


le 5H. P. 
~ 
Use Kerosene Engine Free = 
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Use The 
20 Year Engine FREE 


The only engine with the marvelous strength of vanadium 
in it. Use it for 10 whole days free, Use it free to prove 
that the new vanadiumized engine is the wonderful 
engine you have been wanting — practically lasts forever. 
Easiest to handle. Uses less gasoline. Write for descrip- 
tion of this marvelous 20-year engine. 


20 Years The only vanadiumized engine on the market today. 
The only engine that can stand up under our un- 
Guarantee 


q of 20 full working 

years. Full 20 years guarantee on all sizes of 

engines. Write for particulars of this great sensational guarantee. You 
never heard of anything like it before. Write for particulars today, 


Easy Payments 


Never mind the money. Our payment terms are so very easy that you 
never think of the money. Marvelous quadruple durance Kuhnert 20 year 
engine is paying for itself and giving you big dividends before you ever 


us a Single cent. 
@ Money Down. Notasingle cent. When you get our cata- 
log describing the quadruple durance 20 year engine you will be astonished 
to see that we do not ask you to send us a single cent when you are send- 
ing for this engine totry it free. By all means see our sensational selling 
offer. This is a limited offer. Write for particulars now. 
pecial. To all who write promptly we will include our special offer 
of free equipment. You certainly want to know all about this sensational 
improvement in gasoline engines. Just send your name and address and 
particulars of this special limited offer will be sent to you post-paid, free. 


L. C. Kuhnert, Jr. Company, Dept.5243,Chicago 


Vanadiumizea 


eversaw Send for Free Engine at once, 
182 Brush St. 
Arthur Colton Co., 


[a The High Powered, Light Weight Cush- 
» man measures out just enough 
"ite, in i asoline to do the work required. 
fie dvanced 4 cycle type. eight 
under 200Ibs. 4h.p. rating but 
actuaiiy develops over 5h. p. 
Automatic Turotrie Goverwor wirn 
Hien Grace Scues.er 
Easy speed changes, special 
friction clutch pulley. Also 
new 6-8 and 20 h. p. high 
efficiency engines 
work. Now ready. Free b 
describes a'l. Write for it. ° 


WORKS, 2068 N. St., Lincoln, Neb. 


CUSHMAN MOTOR 
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P O WER OR THE FARM, SHOP 
AND COUNTRY HOME 
Complete ready to run—fuel tank in base —water 
cooled —wonderful economy, uses Kerosene or Gasoline 
—12 sizes, 1% to 36 H.P. 3O DAYS TRIAL, 


GRAY MOTOR CO., 1199 G.M.C. Bldg., Detroit, Mich. 


Engine Complete 


ERE is Power for you that can always 
be relied upon. The Colton Modern 
Engine is the most economical, sim- 
plest and most reliable Power Plant yet 
invented. Its many new improved 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, speed 
regulated without stopping engine 


struction, superior quality materials and 
high grade workmanship. You will see it 

te with less attention and furnishes =a 
more power per rating than any engine you 


More than 410,000 passengers were carried on the 


electric railroad through the Simplon tunnel between 
Switzerland and Italy last year. 


- 
Practically 96 per cent of the coal output of West 


Virginia last year was mined by hand or with machines, 
without the use of explosives. 


The practically barren Hawaiian island of Lanai will 


be reclaimed by a water conservation scheme and de- 
voted to sugar-beet culture. 


. RIN MOTORS comp 


GUARANTEED FOR LIFE. 
AGENTS WANTED. 
Send for complete marine engine book FREE. 


AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. 


Runs this 6 H. P. Engine for a 


34¢ 


10 hour day on KEROSENE 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


= 
Book “S” MOTOR 
4 
| 
3 H. P. Model A Gasoline $3900 
— 
— adjusts itself instantly to any 
overload — no cranking to start it / a | & 
Every Colton is sold under a positive, un- \ 
qualified guarantee to give satisfactory 
trial and compare its simple, compact con 
~ | 
| 
} 
OW R For all 
“ps | 
Iy E 
< | 
= \ 
e 
H. P. wpe 
4 
pe § 
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Now At 


Wholesale, 
Witte Engines 


dealers for 25 years—now direct to purchaser. 
You pocket the dealer’s profit—and you get 
the engine that has set the pace for other 
manufacturers for a quarter of a century. 
We are the only makers having our own 
natural gas well. Power, testing fuel, 
lighting, heating, etc. Costus nothing 
—takes many more dollars off price 
of engine to you. Witte engines 


Cut Gasoline Bills 


because their remarkable con- 
In Half struction and special features 
give bigger power on less fuel. Get all the 
reasons in our book and Special Engine 
News Bulletin. Try a Witte free before 
you decide. Write Today. Don't let 
middlemen bleed you. Don’t get 
fooled with a make-shift. Men- 
tion size needed or machines 
you wanttorun. Address 


WITTE IRON WORKS CO. 
1746 Oakland Ave., Kansas City, Mo. 


BETTER LIGHT 


from your kerosene (coal oil) lamps and lanterns than from 
BURNER fits 


60 Days 
Free Trial 


5 Year 
GUARANTEE 


out of order. Safe and Reliable. Delights eve user. 
Ts make $5 to $15 daily. Everybody wants 

them. Write quick for particulars and 

territory. ware of imitations. omplete sample postpaid 
35 cts., stamps or coin, 3 for $1. Money back if not satisfactory. 


White Flame Light Co., 31 Clark Blk., Grand Rapids, Mich. 


STATEMENT of Ownership, Management, Circula- 
tion, etc., of Popular Mechanics Magazine, published 
monthly at Chicago, as required by the Act of Congress 
of August 24, 1912. 

Editor, Business Manager and Publisher, H. H. Wind- 
sor. Managing Editor, W. H. Dearden; both at 318 W. 
Washington St., Chicago. Owner: Popular Mechanics 
Co.; stockholders, H. H. Windsor, Chicago; C. R. 
Holmes, Llanrwst, North Wales. 

Sworn and subscribed to before me this 30th day of 
September, 1912. 

Graham, 


(Seal) Public. 


WANTED 
writiny 

songs. Past experience unnec- 
essary. Send us poemsor music. ILLUSTRATED BOOK FREE. 
HAYWORTH MUSIC PUBLISHING CO., 660G., Washington, D.C. 


311 Jokes and Riddles, 73 

’ To Entertain Toasts, 91 Parlor Amusements, 
. 21 Puzzles, 18 Tricks with Cards, 7 Comic Recita- 
tions, 3 Monologues, 12 Funny Readings, 8 Fortune 

" Secrets, 52 Money Making Secrets. All 10¢ postpaid. 
4. C. DORN, 709 S. Dearborn St., Dept. 17, CHICAGO, ILL. 
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Get that Christmas 
Diamond for your wife or 
sweetheart now—at these start- 
lingly low prices—and pay for it in 
easy little amounts from time to time. 

Certified Guarantee with every Diamond—guaran- 
teeing its weight and quality. A safe way to buy and save 
money—no inconvenience—and have the Diamond new, 
Perfectly cut blue white Diamonds, gleaming, sparkling, 

scintillating — genuine high quality Not a cent to pay 
until you have examined the Diamond. We send you free mag- 
nifying glass, Any diamond in our 


Beautifully Illustrated Diamond and Watch Free Catalog 


will be sent for examination without obligation. Thi: 
every honest person—OPEN TO YOU. N 


%-8, 1-16 kt.; No, 49--5-8, 1-16 kt. 
prices with others. 


All Diamonds on easy terms—no money 
first. Send for Catalog today. 


The Walker Edmund Co., 


DIAMOND IMPORTERS 
Dept. c 
205 S. State St. 
Chicago, 
Ulinols 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Di t 

4 irec 

jobbers’ and catalog house profit. 10 or more men 

in every township can save $50 to $300 on my High From My 

Grade Standard Gasoline Engines from 14 to 15 F 

H-P, price direct to you lower than dealers actory 

or jobbers pay for similar engines in car- Sa M4 ion 

load lots for spot cash. tisfacti 
or Money Back 


GALLOWAY 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse and buy on 


30 Days Free Trial 


Write for special 

proposition to 10 
or more men. Send 

for my big BOOK FREE. 


Wo. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


Single and Double Cylinders — Burns Saves 
Gasoline, Kerosene, Gas or Distillate 
—Simplest, Most Powerful, Reliable 
and Economical Engine Made. 
All Sizes, 1; to 50 H.P. 
Will Trust You. 


engine. 


This is the famous TEMPLE which stands on its feet — the u 
Economical Engine that has won every prize contest against well known 
akes. Practically 

the ground which absorbs and does away with the shock and strain on the 
In every other engine explosions occur high up, 
vibrations that reduce life of engine. Crank Shaft over Cylinder secures perfect 
lubrication by gravity. “TEM 

ward lubrication — hence /ess /riction and greater power Srom every pint of fuel! 


30 Days’ Free Trial—Easy Terms 
strongest engine built. Prove these claims by 30 days’ free trial test. 7 

Write today for Big Special Offer and Full Particulars 
THE TEMPLE PUMP CO. (60 Years in Business) 


-YOU CAN TEST IT 30 


This Extraordinary Engine 


The Only Engine that Has Solved the 
Problem of Violent Vibration 


to-date 
» vibration! Explosions take place low down close to 
causing violent 
No other engine has this! EMPLE,” alone, has down- 


onomical, reliable, 
Your credit is good. 


102 Meagher St., Chicago, Ill. 


DAYS FREE 


= 
SS BLUE WHITE 
y \ GENUINE 
DIAMONDS 
MODERATE PRICES 
EASY 
TERMS 
he wonderful an 
values shown here— NO. 4 1-2 kt No. 42--5-8 kt No. 4 au 
~1-4,1-16 kt.; No. 46--3-8 kt; No, 47--f-8 kt.; No. 48-- 
\ monds, cut them here, save 
our BIG CATA LOG and SPECIAL 
WORLD-BEATING OFFER of ONE 
| CARAT DIAMONDS FOR ONLY $100, 
| ary lamps. NO MANTLE TO BREAK. Nothing to get 
46 «835. 42° $85. 
~ 
. 
| 
| 
243 
Weight 
Give: 
4 
Most 
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FOR AEROPLANES 


F. C. Hild’s Monoplane in Flight 
ROBERTS MOTOR Co., 

Gentlemen -— Having recently installed one of your 50 H.P. 
Roberts Motors in one of our single seater Bieriot type mono- 
planes used as a School Machine, we have found the motor very 
efficient and satisfa actory just as we have other Roberts Motors 
that we have installed in our cross country type single seaters, 
and passenger carrying monoplanes. We are enclosing several 
photographs showing our monoplane in flight, the speed of 
which averages 65 miles — hour, which is far more than we 
had expected. truly yours, 

AMEKICAN ‘AEROPLANE | SUPPLY HousE, Per (F. C. Hild) 


4 cylinder 50 H.P.—6 cylinder 75 H.P.—6 eylinder 125 H.P. 
Our Aviation | Motor 
will be upon 


ROBERTS MOTOR Co., 
Gentlemen -—I am enclosing photographs of my V-Bottom 
hydroplane, the ‘‘ Deuce.'’ She is making better than 30 miles 
an hour with her Roberts 30 H. P. Aerolite. She is an easy 
winner over everything in this locality as there is not a boat in 
her class that can touch her for speed and reliability. 
ours very truly, 


JOHN MACLACHLAN, 


Our marine motors are built in twelve sizes —% to 125 H.P.— 
1 to 6 eylinders—standard—Aerolite and featherweight types. 


‘é 


Our Marine Motor Catalog 
7 


Vur reputation of fifteen years is behind the statement that a 
“ STRELINGER” 


engine will develop the highest ane 
our boat possesses. no matter whether it be as boat, wor 
t, iaunah or cruiser. We build engines from 144 H. P. up te 40 H. P. 
Our catalog is yours for the asking. 
STRELINGER ! MARINE ENGINE Co. 
171-175 Woodbridge W. Detroit, Mich. 


EVERYBODY’S DOING IT! ite? 


DOING WHAT? ures Gear Puzzle. Send for 


mple with our catalog of 
the latest puzzles and novelties. Sent Postpaid for 10 cents. 


WONDER NOVELTY CO., Dept. I, Box 123, ST. PAUL, MINN. 


will be sent upon ee. 
WORLD’S SMALLEST REPUBLIC—The smallest 
republic is not San Marino, as usually supposed, but the 
diminutive island Tavolara, about seven and one-half 


Ask for free Engine or 1 Boat C2 Catalog. ‘Address Dept. K 
Engines,2to40 in stock 


TOLEDO MARINE MOTORS 
Complete and Guaranteed 
Don't buy any sae. $ 


motor until you 


about “Toledo” 18H.P.3 “* 250.00 
quality and the equipment we provide. Our motors are 
2cycle, 2 port, 34g x 344 and 44g x4%. Write today, 


WATERMAN MARINE MOTOR CO. 


On or Off in Five Minutes 


Makes a Motor Boat of ANY Boat 
AND also “makes good” on shore 


Here is the famous original Portable marine motor, now adapted for also 
running a hundred different small machines ashore. Simple—light—strong 
—SOLD ON THIRTY DAYS TRIAL. 


“PORTO” the Marine and Stationary 


Combined—TWO MOTORS IN ONE al 
A reliable 2 h. p. motor that will drive an 18 ft. rowboat 7 miles per hour 
for 4 hours on a gallon of gasoline, or in five minutes can be moun 
laundry, barn, or any other place desired. Write Q 
mailed free. Orders filled in order of receipt. Don’t delay. 


1507 Fort St., W., DETROIT, MICH. 


—Money back if you ony. 


for use in shop, 
mick for new “Two-in-one” catalog, 


THE MOTORS THAT NEVER BACKFIRE 
: FOR BOATS “SSES 
| \ ~ 
: | Deuce — Champion 20 footer, Port Sidney, Ontario ( { 
—— |, 
‘ 
ROBERT 
- 1419 COLUMBUS A 
— PALMER BROS..Cos Cob, Conn. | 
rs 
if 
THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green. 0. | ° 
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MARINE ENGINES 


are all of the - stroke type, slow 06 


medium speed, high —3 to 125 Hi 
They Excel in Reliability 


The Buffalo Book tells the whole story. If 
you want it, send us your name and address. 


PACIFIC COAST AGENTS: 


8an Prancisco—Buffalo Gasolene Motor Co., Jas. B. Blair, Mgr. 
es oodhouse Gasolene Engine Co., 62 Marion Street. 
Vancouver, B. C.—Vancouver Ship Yard, Lid. 
Victoria —G. Harold Grant, Grants Wharf, Ellice Point. 


Buffalo Gasolene Motor Co. 
1293-1305 Niagara Street, Buffalo, N. Y. 


miles off the coast of Sardinia. This island is only 11/5 
miles_wide and its whole population numbers but 
55. In 1836 Tavolara was granted independence by 
Carl Albert, and a certain Barteleoni assumed the 
title of king under the name of Paul He died in 
May, 1882. In 1886 the Tavolarians proclaimed the 
republic, and, according to their constitution, a presi- 
dent is elected every ten years.—Denver Post. 


Build Your Dory Boat to. mesiora, macs. 


BAY STATE MOTORS 


“Perfect Simplicity’’ and “‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
alle price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


Successor to 
A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . 30 Ibs, 
6H. P. Double Cylinder. . 60! 
12H. P, Four Cylinder . . . 100 Ibs. 


Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
Kspecially adapted for CANOES and LIGHT 
BOATS luminum base, copper water 
jac x steel shaft, bronze bearings. 
THE WATKINS MOTOR CO 
837-839 West Sixth BL, CINCINNATI, OHIO 


FULL OF VALUABLE INFORMATION TO EVERY 
BOAT OWNER ON 
RACING PROPELLER WHEELS, 


REVERSE GEARS AND 
MARINE ACCESSORIES 
LARGE CATALOG FREE. SEND TODAY, 


MICHIGAN WHEEL CO. 
1139MONROE AVE. GRAND RAPIDS. MICH. 


LACK of KNOWLEDGE 
the.only BARRIER 


“Lack of knowledge” stands be- 
tween every man and a successful 
career — between the day-laborer and 
his high-salaried boss — between the 
rodman and the expert engineer. 

Two ways are open tothe beginner to obtain 
ractical knowledge of Civil Engineering. 
irst, by actual enperience requiring from five 

to ten long years of hard service. Second 
from the conveniently compiled and classified 
pages of the American School's new 


CYCLOPEDIA OF 


CIVIL ENGINEERING 


Eight massive volumes, 3,908 pages, 3,000 illustrations, 
folding maps, diagrams, etc. und in half morocco 
and printed on special enameled paper in large, clear, 
readable type. 4 

This Cyclopedia is a complete review of Civil Engineering — every 
problem likely to confront you in your daily work is solved and the solu- 
tion placed before you in such a manner that you cannot fail to understand 
and profit by it. Every railroad employe, every man in construction and 
engineering departments, every foreman and superintendent should have 
these books — no beginner can afford to be without them and the expert 
engineer should always have them at his elbow for quick reference. 


READ THIS SPECIAL LIBERAL OFFER 


The regular list price of this great work ts $40.00—yet to introduce the 
exceptional home instruction methods of the American School of 
Correspondence, we are, for a brief period, offering the set at only 
$24.80 — $2.00 after you decide to keep the books (if you want them) and 
$2.00 a month until paid for, Remember: We send the books, express 
prepaid, to your own home, where you can examine them carefully, for 
seven days—a full week, free of charge. In sending the coupon you pay 
no money, nor do you place yourself under any obligations whatever. The 
books are fully prepaid to you, and if you do not care to keep them, after a 
thorough examination, notify us—we'll have them returned at our expense. 


IMPORTANT SUBJECTS COVERED 


Drawing, Plane Surveying, Plotting and Topography, Strength ol ay = 

Masonry, Reinforced Concrete, Hydraulics, Waterways, Water Supply, Irriga- 

tion, Water Power, Sanitation, Highway Construction, Steel Construction, 

afm Practical Problems, Bridge Engineering, Railroad Engineering, 
it Analysis. 


ANOTHER GREAT FREE OFFER 


With every set is included a year’s Consulting Membership, regular 
value $24.00, entitling you to the free advice of a corps of Civil Engin- 
eering Experts. This will give you practical help in handling working 
problems which are too specific to be taken up in detail in the Cyclopedia. 
There will be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE OFFER COUPON 
American School of Correspondence, Chicago, U.S. A. 


Please send Cyclopedia of Civil Engineering for 7 days’ free exami- 


nation. I will send §2 within 7 days and §2a month until I have paid 
$24.80; otherwise I will notify you and hold the books subject to your 
order. Title not to pass until fully paid. Pop. Mech. 11-12 
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It Cuts Like a Diamond, Does 
Twice the Work in Half the 
Time—and, Does it Better— 


Carborundum 
Round 


Stone 
for Carpenters and Woodworkers — 
insures a perfect edge on your tools 

The Shape gives greater sharp- 

ening surface and permits of the 

rotary motion so essential to the 
proper sharpening of chisels and 
other tools of that character. 


Carborundum is as hard and as 
sharp as a diamond. 


It is made into stones of all sizes 
and shapes and grits for thou- 
sands of sharpening refinements. 


Good hardware dealers every- 
where sell Carborundum Sharp- 
ening Stones. Be sure to ask 
for them. 


The Carborundum 


Company 
NIAGARA FALLS, N. Y. 


BUY FURNITURE DIRECT 
FROM THE FACTORY 


and save the dealers’ and jobbers’ profits. 

Write today for our FREE CATALOG and 
our latest Furniture Bargain Supplement 
just off the press. It means a saving to you 
of fully 30c to 50c on every dollar you intend 
spending in your home furnishing needs. 


THIS WARDROBE $G-0° -00 
is one of the many big values 

we offer— made of solid oak —6} feet high 
— well built—roomy drawer at bottom — 
worth $12—our price direct to you— $6.00. 
Satisfaction guaranteed or money refunded 
and freight paid both ways. 


PHILLIPS BROS. & WEIL, Dept. S, 819 W. 63rd St., CHICAGO 


10515 


Ww 
OLD your 


you in a perm: 

with us and ove We 
\, have new, easy selling plans and seasonable 
‘eV leaders in the Mail Order line to keep factories 
busy. No canvassing: Small Capital; Large 
Prot ts: Spare time only required 1 Personal 


assistance. Write today for plans, positive proof 
and sworn statements. 


J. M. PEASE MFG. CO., 13 Pease Bidg., Main St., , Buffalo, 


GENTS 


Women 
wild over it. 


A WINNER! It’s struck the 
pular fancy. 
MAKE BIG Mint of money for 


agents. Runs like car- 
pet sweeper — easy — 
noiseless. Works at any 
angle. Cleans under chairs, beds, 
etc. without moving them. It gets 
all the dirt—fine, coarse, slivers, etc 
Rubber tired—double action—best metal 
material throughout—will last or years. 
Sweeper — Does same 
work as high priced machine. Sells on one 
simple demonstration. E. Xperience unneces- 
sary. nt anywhere $7.50. Not in stores. 
Write quick for agents terms. 


SAVE YOUR DIMES 


Lucky Horse Shoe Bank will do it. Smajlest bank in 
the world. Carried in pocket or worn as watch charm 
or locket. Holds ten dimes — tenth dime opens it 
Great novelty. Price, Nickel-plated 10c ; Gold-plated 25. 
Sent prepaid. Agents wanted ; exclusive territory 
Address: Lucky Horse Shee Bank, Room 823, Flatiron Bidg., New York 


PART THREE— READY NOV.1i 
A 128-page collection of excellent new designs that have 
never Galese been ony and that are entirely different 
from those in our ks Parts 1 and 2 previously issued. 
Afeature of the new book is the complete set of dining 
room furniture, all designed to harmonize perfectly. 
Those already in possession of Parts One and 
Two will find thisnew volume an even greater 
value in variety and excellence of the designs. 
CLOTH ONLY — PRICE 50c POSTPAID 
If you are at all handy with tools, the plainly 
written directions, dimension drawings and 
halftone illustrations will enable you to 
Make Your Own Furniture and Save T wo-Thirds 
ASK YOUR BOOK DEALER OR ADDRESS 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO 
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The Loftis Credit System enables you to make beau- 
tiful Christmas presents without the outlay of much money. 


WRITE FOR CHRISTMAS BARGAIN CATALOG 


Ove: 
Jewelry, 
451—This specially selected fine, 
brilliant white Diamond, in 14k 


r 2,000 beautiful illustrations of Diamonds, Watches, Solid Gold 
Silverware and Novelties for Christmas presents. c 


482 —This specially selected fine, 

brilliant white Diamond, in 14k 
gold Loftis “‘Perfection’”’ ring 
mounting, priced $s 


than any house in America. Write for Catalog. It is free. PN for Christmas at 


LOFTIS BROS. & CO., Diamond Cutters 


Dept., F. 894, 100 to 108 N. State St., CHICAGO, ILL. 
Branch Stores: Pittsburgh, Pa., and St. Louis. Mo 


Loan It 


to see if you will like it. We have 
epee 10,000 in this way so we are 
confident you will want to keep it, 
2 and if you do you can pay for it a 
little each month—like rent—and when you have paid our 
special “ direct”’ price, then itis yours. This price is the lowest 
that has ever been made on a standard, visible typewriter in 
perfect condition. It is less than the regular wholesale price. 
Our book, “ Typewriter Secrets,” tells how we can do it and 
why we doit. It is worth money to you because it tells you 
how to save money. Your name and address ona postal is all 
that is needed. The book is free. 


TYPEWRITERS DISTRIBUTING SYNDICATE 


166 Y. S. No. Michigan Bivd,, CHICAGO 


Two musical tones, received through a_ telephone 
though sent by the usual key, are being used to replace 
the dot and dash in telegraphy in an experimental way 
in England. 


SAVE % ON JEWELRY 


Buy direct from manufacturer. Save middleman’s 
profit. Immense catalog Free. Send 10c to cover 

tage, packing, etc. Special offer: Genuine Arabian 
Jiamond Stud or Pin (Retails at $1) sent with cata- 
log F ree. CHAS. CUMINGS CO., 117 Lowell Bldg., CHICAGO 


Henderson Motor Cycle 


4 cylinders, 7 horsepower 
chain-driven, select- $325 


Henderson Motorcycle Company, 


Save One-Quarter 


the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 


The Motor Cycle Co-Operative Co. 


650 Woodward Ave., DETROIT, MICH. 


A Lifetime Opportunity 


ency work ; Clauss Never Fail Automatic Razor Sharpener ; 


revelation in 


are doing in every section. Get busy —be one of the 1000 men to start in next 

lays in exclusive territory. Only successful invention of its kin 
market today ; only one that Hones and Strops any razor, old style or safety ; 
Iron-clad Guarantee covers each machine — perfect, accurate, automatic. 
Phenomenal money-maker. 


FREE 


FOR THE 
ASKING 


Prownd& Sharpe 
RL USA- 


Many readers 
of Popular 
Mechanics 
received cop- 
ies last month. 


Did you 
get yours? Send for one today 


Aside from listing our entire 
line, this catalogue contains 
much valuable information for 
both mechanic and apprentice. 


Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 


Fastens Anything 
to Masonry 


Absolutely the cheapest and quickest means of 
fastening fixtures of all kinds to Concrete, 
Brick, Stone, Marble or Tile floors, walls or 
ceilings. Guaranteed to hold. 


The Van Expansion Bolt 
Special Trial Offer NORMAL 


25 size 3-16" Complete Send a 
15 “ 14°* with Dollar Bill 
10 “ 5-16" screws To-day 
Money refunded if not satisfactory. Larger 
sizes on request. Write for free sample and 
et “Expansion Bolt Facts.” 
‘i VAN EXPANSION BOLT CO. 
41°77 Fort Dearborn Bidg., Chicago 


————— WRITE TODAY — FREE TRIAL OFFER 
NEVER FAIL CO., 1378 COLTON BLDG., TOLEDO, OHIO 
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Every Carpenter Needs 
These Two Squares 


S. & W. Rafter Squares have an exclusive style of 

- marking, making it very easy to find any informa- 

tion you need. With each square is packed a copy of 

our free book on: “How to Use the Rafter Square.” 

Its clear, concise words and diagrams make the prob- 
lems of roof-framing a simple proposition. 


HE P. S. & W. “Samson” Take-Down is the most 

practical take-down square made. Quickly and easily 
locked or unlocked, strong at the heel, always perfectly 
true. Packed in durable, waterproof canvas case, fur- 
nished in either rafter or ordinary markings, absolutely 
guaranteed. 


S. & W. Guaranteed Steel Squares in all styles and 

. finishes, are but one of the many large lines in- 

cluded among our hand tools for carpenters. Look also 

for the P. S. & W. registered Trade-mark, “The MARK 

of the MAKER,” on Braces, Auger Bits, Chisels, Gouges, 
Drawing Knives, Hatchets, Calipers, Etc., Etc. 
Over 200 tools for Carpenters, Machinists, E!ec- 


tricians and Tinsmiths are listed in the 170-page 
free ‘‘ Mechanics’ Handy List’’—send for it. 


The Peck, Stow & Wilcox Co. 
Manufacturers of the Largest Line of Mechanics’ 
Hand Tools Offered by Any Maker. 
SouTHINGTON, Conn. New York, N.Y. CLEVELAND, CuIO 
Address Correspondence 20 Murray St., New York City 


P.S.2W. 
Rafter Square is 
shown at the 
left. 


P.S.2W. 
Samson T ake- 
Down is shown 
at the right. 
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What this 
JUST ELECTRICAL and WIRELESS 
OUT a 
SUPPLIES Maite for 6 cts, stamps 
3 oO 0 20 pp. Tele- 


. or coin, which you may deduct 
graph Insts. ON first order of $1.00. Great cost of catalog, and 
BIG PAGES 


trolas,etc.,etc. OUF low prices, prohibits distribution of catalog, 
except to those really interested. 


The Largest 3%¢ Most Elaborate 


Catalog in Its Line 
catalog should be in e 


é | home and place of business, 
here is no catalog to take its place; neither will you find else- 
where such low prices on standard electrical and wireless goods. 


Our magnet wire 
is made by the largest 
3.and D.C. mean single | ' much wireless information as many $1.00 wireless books 
and pom Just one in- a comprehensive exposition of the 
. C. +4 nam- | Stance : ur flash-lights, uipped t 
No. perlb. ellb. | with Mazda Lamps an ow 
1 -37 43 
20 .45 .49 46 


instructions, 

batteries 400% more power, lightand with diagrams, showing every step in 

¢ service than old carbon battery) are the erection of aerials; over 30 dia- 

22 .47~=(OS -49 | lower in price than most dealers’ cost. grams, made by an expert in wireless, 

-61 2.50 Miner's flash-light only $1.80, showing “hook-ups” for practically 
26 .57 .70 post. 22c; $1.75 “Bull Dog” only $1.20, ll combinati f wirel 

28 .68 .83 .73 | post. 20c;$1.25 Nickel flash-light only °!! combinations of wireless instru- 

30 «£73 Be. post. 6c. The same low prices on ments. Over 100 pages devoted to 

32 0 10: i 


$4 119 a2 eS wireless instraments, motors, magnet Wireless. Complete sets from a few STANDARD WIRELESS 
36 1.45 200 165 high class commercial equipment. tate 
Only 6c, to show you are interested, secures you this great catalog. Jin, 4:00 3 in. "13.78 
ransiormer coil, 
THE J. J. DUCK COMPANY, Empire Arcade, TOLEDO, OHIO 


for line current, $6.25; 
with vibrator, $8.00. 


Telephone 
This Pony aa 


1, shell 
This Static , 
tee powerful hard rubber 
com position, 
power fu 
vest poc magne. 
ight, wound to 
ition base wi 
le weighs 2 07-, gives 
{over 10,000 flashes oF hard 


rubber knob, nickel 

plated trimmings, just 

the thing for practic- 

ing telegraphy- 

Double circuit 

By mail 

Key single circuit 

with 2 binding po 25t 

By mail e see 


held over 500 feet 
Price each---*-** 


‘he same Phone, 50 
wound to 1,000 
Wireless 


\burns 4 hours in one 


Igtretch. Elsewhere 
vee $1.00, our price--+- 


Mail extra 6c. 


: inating 
wonderful fascins' 

You can pow 

the United States with - : 


Coils are 

Our Bull Dog coll 

v 
teed for one 

guaran rk finely finished. 

rimenting. et¢- 


Dyn WE THE PIONEERS Int 
AE BU SINFSS 
3.90 cord, ae in the U pited + 
foot 
‘ receivers, complete set, The Name Over 
Is Known the Wor 
540 
* Don't got box colle. TOY. 
work onan 
Wireless set. chine 


By mail extra, 
6 cents 


Ma- 
teed. 


nd 
400 illustrations a! 
Cyclopedia No. 10, containing subjects. 
ectrical cal and wit WwoRLD 
Send to-ay for our famous 196 page jastractive information SUPPLIES 
over 1,500 electrical art EXPERIME! New 


EST MANUFAOTURERS or 
THE ELECTRO 


on 
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“Hard Luck, Old Man; You’re Tied Up Tight!” 


ILLIARDS and Pool are full of such problems. 


poolroom. You can have in your own home a 


BURROWES 
Billiard and Pool Table 


and play while you are paying for it. 


Burrowes Tables are scientif- 
ically constructed, beautifully fin- 
ished and mathematically correct in 
every detail. Some of the leading 
professionals use Burrowes Tables 
for home practice. The most delicate 
shots can be executed with the 
utmost precision. 


Burrowes Tables are made in sizes up to 414 


They are great 
games — games that arouse the keenest sort of friendly-rivalry. Do 
you play? You can do so now, without frequenting a public 


as 


x 9 feet (standard), with Il f alle 
be set on dining-zoom or library table, or on their own or f folding tend 


es but a moment to set 


them up, or to take them down and set them out of the way. 


$100 DOWN 


If you * by t will Burrowes 
$15 325, $85, 350" 500. easy 


of $1 or more down and a small amount each mon! 


THE E. T. BURROWES CO... 


FREE TRIAL—NO RED TAPE 


On receipt of first installment, we will ship Table. Play on it one week. 
unsatisfactory, return it and on its receipt we will refund your 

This i c_—— aes yes a free trial, Write today for catalog illustrating and de- 
scribing bles, giving prices, terms of payment and all other information. 


° 162 Spring Street, Portland, Me. 


-COME TO CANADA- 


You Will Prosper Here 


Western Canada, and especially the great, rich 
Province of Alberta, needs men and women of 
character, force and ability —merchants. farmers. teach- 
ers, professional men, nurses and mechanics. To them 
the Door of Opportunity is flung wide open and pros- 
perity is yours for the asking. Vermilion, Alberta, a 
divisional point and important centre on the Main 
Transcontinental Line of the Camadian Northern Rail- 
way Company, which has built more miles of railroad 
in the last decade than any Railway Company in the 
world. is surrounded by more than 2.000.000 acres of the 
richest grain and mixed farming section of the Last 
Great West. Forty bushels of wheat. 80 bushels of 
oats, 400 bushels of potatoes to the acre are not uncom- 
mon in the rich Vermilion District. Here also stock 
raising, dairying aad poultry raising produce the highest 
possible results. Deep, rich, black loam land with a 
clay subsoil that will equal these records can be had 
near Vermilion now, but not two years from now. for 
one-tenth the cost of land that is not so good in I)linois. 
Ohio and lowa. Vermilion has many fine farmers now 
growing rich from the soil, but it needs more, and it 
needs all the other classes of people who go to make 
up a thriving and prosperous city, to cater to the 
farmers and to each other. It can easily support thou- 
sands. Send now for our beautiful free booklet telling 
ail about the many opportunities to be found in and 
around rich Vermilion. Address today Secretary, Ten 
Thousand Club,103 Imperial Block, Vermilion, Alberta. 


The owners of chestnut barrows on the London streets 
earn as much as $3.75 a day in the early part of the 
season; but before the last call is given their earnings 
drift down to 25 cents. 


Play Better Billiards 


My ten papers of practical instruction insure 
certain and continued improvement in stroke, 
accuracy, generalship and position play. Most difficult 
shots simplified so you can get pro essional results. 
Written and diagrammed so they really help. Endo: 

by leading professionals. Prepaid, $10, entitling you 
to special additional correspondence on request. Send 
25 cents for sample lesson on draw shot. 


AL. TAYLOR (High run 265 at 18.2) 
322 Plankinton House, MILWAUKEE, WIS. 


Former instructor Chi. Ath. Assn. Exhibitor in Paris. 
Reference, Brunswick-Balke-Collender Co. 


An Improvement 
of Immense Value 


This Caille Perfection Marine Motor has 
a Waterproof Ignition System— No 
Batteries—No Magneto—No Timers 
No Coils. Absolutely Trouble and 
Waterproof. The most dependable 
marine power plant in the world 

Perfection marine engines range from 

2 to 30 hp., full rating guaranteed. They 
are adapted to all power-boat uses, in 
cluding yachts, cruisers, tu:rs, fishing 
Sizes 2 to 30 H.P. boars and launches. 

Full Rating Guaranteed Get our free 1913 engine catalog— it 
tells you how to run your motor boat and how to enjoy it. //’rite today. 


CAILLE PERFECTION MOTOR CO. 


1207 Caille Street DETROIT, — | 
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Dont blame 
the razor 


Its you r lather 


You had to help soften the beard by rubbing 
in the lather. Neturally, your rubbing brought 
the blood to the surface, opened the pores and 
made the skin very sensitive. That helped the 
free caustic to get in its work and made the skin 
doubly sensitive. Under these conditions any 
razor will feel as though it were pull- 
ing the hair out instead of cutting it. 


Mennen’s Shaving Cream 
dispenses with the “rubbing in,” as it thor- 
oughly softens the beard while the lather is 
worked up onthe face. Reduces gy “ 
two operations — lathering and 


time saved. 
As it tains no free 
there is no smarting, and you get 
a delightful, cool shave. 
For sale everywhere 25c 
Sample Tabe Free 
GERHARD MENNEN CO., Newark, 
Ss One Dollar a Month 
B* Buys a Standard Typewriter 
=a Your choice, Remington, Oliver 
or Smith Premier. Prices lower than 

other cash prices. Perfect machines only — guaranteed. 


TYPEWRITER INSTALLMENT CO. 
P 180 N. Dearborn St., CHICAGO 


Tell us what 
instrument you play 


or what you would like to play and we will tell you how to get 
it for the world’s lowest price. Being the largest manu- 
facturers and dealers in musical instruments on this continent 
we sell violins, cornets, bund and string instruments, pianos, 
player pianos, victrolas and all musical ods at factory prices. 
Quality always the highest. Money-bac with every 
instrument. Oash or installments. Free trial. 
the U. 8. Government. 

Write for our magnificent 282 page catalog. FREE. 


THE RUDOLPH WURLITZER CO. 
603 S. Wabash Ave., Chicago 201 E. 4th Ave., Cincinnati 


We supply 


odel, 07 face. ran 
= or en: 
ys or 0 size for ladies with 7 jeweled adjus 


IF YOU SEE IT 
YOU WILL BUY IT & 
Let us send it with- 


x > 
ob. for examination 


FILLED 
filled watch special 

price $5.95 and charges and it = yours. Addven 
SALES CHICAGO, mL. 


CO., B29, Washington Bik., 


Get Physics in Your Pen 
and it 


Won’t 
Leak 


OU can’t stop the leak in a 
fountain pen with caps, plugs, 
or patent screw joints. 

Build the pen by the laws of 
Physics and there won’t be any 
leaking and smearing. 

The reason ordinary fountain pens leak 
is that the ink in the feed tube won't all 
run down when pen is in vest pocket posi- 
tion. Some ink always hangs up in the 
straight feed tube. 

When the heat of the body — 98 degrees 
— heats the air in the pn. the air expands, 
pushes up through the inky feed tube, 
and drives the ink up and out, spawling 
it all over the writing end of the pen to 
smudge your fingers when you remove cap 
to write. 

The Parker Pen is built with a curved feed 
tube; one end of it touches the barrel wall. 
See X-ray photo. 

This touch starts Capillary Attraction. 
That Capillary Attraction sucks the ink 
down pm out of the Parker fced tube be- 
fore the warm expanding air goes up. Of 
course, when the air goes up in the Parker, 
no ink goes with it. 

Thus do you see how the science of 
Physics keeps the Parker Pen from leaking? 

Parker Pens write smoothly, for they 
have 14k gold pens tipped with hardest 
Iridium. They never blot or skip because 

Parker Spear Head Ink Controller 
keeps ink from flowing too fast or too slow 


Parker Lucky Curve Fountain Pens 
$1.50 to $250.00, according to size and 
ornamentation. 

New Parker Jack Knife Safety Pen 


refuses to leak—even when bottom up. Small 
sizes for lady’s purse, etc. Prices $2.50 up. 


New Parker Disappearing Clip 
sticks like grim death—but disappears quick 
when you removecap to write. 

Should any Parker Pen leak 
or not write, return within ro 
days, and dealer will quickly 
refund. ,We protect him from 
auy loss. If yourdealer doesn’t 
handle Parker Pens send us 
his name. We'll send you com- 
plete catalog to select from. 

What’s the matter with 
getting a Parker today. 


Parker Pen Company, 100 Mill St.) 
- Janesville, Wisconsin 


New York Retail Store 
zt Park Row Opposite Post Office 
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= New Fields 
<=,...-Open To You 


Here are Three New Professions 
for Young Men—Professions 
that Command Big Pay 


You can become an aviator, auotmobile operator, or 
motor boat engineer in a few weeks. It doesn’t require a 
college education. The American School has paved the way 
and made it possible for any ambitious young man to learn 
one that he can put into practical use at 
The demand for experienced men far exceeds the ans 
$6, $7, $8 and $10 per day is possible after a few months of 
study and a little practical experience. You can learn all 
that it is necessary for you to know to become an automo- 
bile, motorboat, or aeroplane engineer, from the American 
School’s new four volume 


1912 Edition Cyclopedia of 
Automobile Engineering 


1, .700 pages, 7x10 inches i in size; with 1, +500 illustrations, full page plates, 

etc. lly and h bound in half morocco, 
printed on extra grade paper, in yt clear type—chock-full of detailed 
information, facts and figures covering the entire field of Aeroplanes, 
Automobiles, Motorcycles, Motor Boats, etc. Even if you merely operate 
a machine for pleasure, you can maternally increase your enjoyment 
through the thorough and comprehensive’ knowledge, which you secure 
from these books. Every standard type of automobile and Gas Engine 
is illustrated and explained in a simple and non-technical way that 
everyone can readily understand. When you receive this set, and inspect 
ft carefully, you will see that you have in your hands all the information 
that can be obtained. 


Complete Set Sent Free——Express Prepaid 
—the full set of four volumes—without one cent of expense—without obli- 
gation on your part—just mail us the coupon. We let you keep the books 
seven days, while you thoroughly examine them. Then—if you do not 
want them—notify us, and back the goods come, at our expense. Or. if 
you wish to keep them, you can do so at the special low price of $12.80 
which we are just now offering them at (the regular price of the set is 
$20.00). Simply send us $2.00 when writing that you wish to keep the 
books—then pay $2.00 per month until paid for. 


A Few Things Which These Books Inform You On 


Gasoline, Automobiles, Explosion , Motors, 
Electric Automobiles, Steam A s, Types of A Motor- 
cycles, Commercial Vehicles, prea Garages, Home Repairs, 
Automobile Driving, Motor Boats, Types of Aeroplanes, Aeronautical 
Motors, Building and Flying an Aeroplane, Glossary of Automobile and 
Aeronautical Terms, Self Starters, Electric Lighting Systems, etc. 


FREE 


With each set is included a 
year’s Consulting Member- 
ship, regular value $24.00, 
entitling you to the free 
advice of a corps of Engin- 
eering Experts. This will 
give you practical help in 
handling working problems 
which are too specific to be 
taken up in detail in the 
Cyclopedia. A single prob- 
lem solved for you might be 
worth more than the first 
cost of the books. 


Automobile M echanisms, 


FREE EXAMINATION COUPON 


American School of 
Chicago, U.S.A 

Please send set Cyclopedia of Petia Engineering for 7 

days’ tree examination. I will send $2.00 within 7 days and 

$2.00 a month until I have paid $12.80, or notify you to send for 

the books. Title not to pass until fully paid. Pop. Mech. 11-12 


MAME 
ADDRESS 
OCCUPATION 


EMPLOYER 


Take All Next Year to Pay 


It is time to be thinking of Xmas and Xmas obliga- 


tions, If you want to give a really fine present, there is 
no so much liked as a first quality watch. Our 
way makes it easy to pay for such a gift; just send a 
small first payment and split up the rest of the purchase 
rice in small monthly amounts. Illinois watches from 
.75up. You may have over a year to pay. 


pays for the genuine Illinois watch 
3c a Day { lustrated above. Itis a beautiful 

timepiece, marvelously accurate, 
with a world-wide reputation for dependable service. It 
makes the nicest possible present to anybody, without 
a big cash outlay. Xmas is the very time of year you 
most need your ready money, and just the reason why 
you should use our plan. 

Send for Big Jewelry Catalog, showing thousands 
of big values, w 
at cash prices, all sold on 

open account 


Siegel Mau 


3925 Wall Street, Chicago 


Some of Poland’s salt mines have been worked unin- 
terruptedly for more than 600 years. 


Driven by an air propeller, easy to build, runs 


on ice and snow or wheels in summer. Large, 
plain, detail drawings, giving all dimensions 
and full written instructions. Price 25 cents. 


THE IDEA SHOP Buffalo, N. Y. 


Salesman Wanted 


We want a good man to represent us in every territory— 
a man who feels that he is capable of earning $2,500 to 
$5,000 a year. This is a high class proposition with un- 
limited opportunities. No exp is y, but 
we want only men who are willing to work— men who 
are full of energy and ambition. We offer you 150% 
profit— one sale a day earns you $90 a week. Some of 
our men now running foyr to six sales aday. The possi- 
bilities are simply wonderful. No risk. No investment 
required. Sample at actual wholesale price. Earnings 

diately Write for full particulars. 


THE SWEDISH VIBRATOR CO. 


Dept. 31, 215-231 Schiller St., CHICAGO, ILL. 
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Prest-O-Lite 


The Only Practical Light 
for Motorcyles 
The Prest-O-Lite Gas Tank is the only lighting system 


that makes night riding possible, pleasant and SAFE. 
This ready-to-use gas costs no more — usually costs 
less — than the carbide a generator consumes. 
The tank itself costs little, never gets to 
hand, and is always a READY CASH A 
You can easily afford it. Youcannot afford to be with- 
out it it you nde at night. One accident due to poor light 
might cost you more than years of Prest-O-Lite service. 
Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 
See any motorcycle (or automobile) dealer, or write us. 


Don’t Accept An Imitation! 
The genuine Prest-O-Lite Tank, when empty, can be imme- 


diately exchanged for a full one, ANYWHERE 
ALWAYS. _Imitations cannot. 


The Prest-O-Lite Co., Indianapolis, Ind. 


Branch offices and Service Stations 
in all principal cities. “hen Exchange Agencies 
plants in all parts of the country. Everywhere 


be second- 
SSET. 


Get this Pen Knife 


and forget the annoyance of dull pocket knives, 
office erasers, etc. It’s a 
\ genuine Pike India Stone 

—one of the famous 


PIKE SHARPENING 
STONES 


“ The only line that includes every sharp- 
ening substance — natural or artificial — 
each the best for some sharpening need.” 


Pike India is the only stone in existence with crystals 
of sufficient hardness, toughness, and sharpness to 
quickly. cut the hardest tool steel without grooving. 
o stone which cuts so fast wears down so slowly— 
hence its economy. Dropping it won't break it, and 
if properly oiled it will not glaze. Made in various 
shapes and sizes and in coarse, medium and fine 
grits. The best shape for all general tool sharpening 
about the shop and home is the Pike India Combi- 
nation Oilstone (one side coarse, the other fine). 
Size 7x2x1 and price $1.00 at your hard- 
ware dealers. 
Let us mail you this Pike India Pen Knife Sharpener. 
Merely send your dealer's name and four cents for 
packing and mailing, We'll include “‘How to 
Sharpen ''—greatest little book ever written on sharp- 
ening and how to select and care for oilstones. 
You'll be pleased. Write touay. 


PIKE MANUFACTURING CO. 
101 Main St. PIKE, N. H. 


Sharpener—FREE 


I want you to try my new 


Hospe Cabinet 
Grand Upright 


in your own home 30 days 


Extraordinary Offer: 


Yes, this matchless instrument in your home 
four weeks at absolutely no cost to you. You 
can use it in any way, enjoy this sweet-toned 
instrument to the fullest extent, play on it, test 
it in every way you want. If, at the end of 30 
days you decide it is the piano for your home, 
you can pay for it on the easiest, fairest payment 
terms ever devised — JUST $1.50 A WEEK, 
if you so desire. 


My Direct Plan Saves You $108 
$275 Piano Only $167 


And you secure not just an ordinary piano, but the 
famous sweet-toned Hospe, with an iron-clad twenty- 
five year guarantee. You can have any of my Hospe 
pianos, player-pianos or organs in your home thirty 
days free at corresponding savings; $15.00 Music Bench, 
$5.00 worth of sheet music, and my Easy Method Piano 
Instruction Book, free with every piano. 


Important Piano Information Sent Free 


Fill out and mail the coupon today. It will bring you 
absolutely free my catalog, special price list 
and valuable information that every piano 


purchaser should have. I have been x 
making and selling good pianos o> 
in Omaha since 1874. No mat- i 

ter what price or what \>) 


style of instrument 


you want I can co 
gan A. HOSPE 
Pres’t A. Hospe 
Company 
178 Hospe Bldg., Omaha, Neb, 


DEAR Str: Please send me, FREE, your new Cata- 
log. your Money-Saving Plan and Ful! Details of your 
Free Trial Offer. 
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Here is Our 


:Herman’s Combination 
Garrison and Marching 


New Army Shoe 


Study the comfort-giving lines of 
is new shoe that army sur- 
geons designed after years of 
experiments with U. S. Army 
soldiers. This new style combines 
the best outdoor features of the 
“Army Marching” and the “Army 
Garrison” shoes. Note the broad, 
roomy toe, the half-bellows tongue, 
the perfection of finish. We prophesy 
that this will be the most popular 
shoe in the entire army line. ade 
of Shrewsbury calf leather from imported 
Paris Veals especially tanned for Army 
purposes and with Government standard 
inspected workmanship throughout. 


Sent prepaid anywhere in 
U. S. or possessions, fit and $ 25 
wear guaranteed, on receipt of 


Ask your dealer or write direct to 


Joseph M. Herman & Co. 


Army Contractors 
155 Lincoln St. BOSTON, MASS. 


New 
Army 
Shoe 


Best Russet 
Shrewsbury 
Calf uppers. 
Easy, pliable inner- 
sole; half -bellows 
tongue; Texas un- 
scoured oak sole, box toe, 
solid leather throughout. 
Sizes 5 to 11 inclusive; 


Widths, C, D, E, and EE. 


Style—Comfort—Wear 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


Experiments conducted in Cuba for three years in- 
dicate that sea-island cotton can be grown there success- 


fully and prove a valuable industry. 


price? Pay for it by the Lyon 


4 . 
4 


LYON & CO., fst. 1843 71-73 


- 


pa Law 


New Army 
Orders Style 
Filled. ON 
Nw | | 
f 065 + $5¢ ‘ee 
065 
DIAMONDS on CREDIT. 
20% DOWN 10% PER MONTH 
3 Why wait for your Diamond until have saved 
617 the Method. Lyons 
y Diamonds are guaranteed perfect blue-white. A 
MERE All goods sent prepais rer mspecuon. 10% dis- 
count for cash. Send now for catalog No. 
325 205 we } \ Soc i 


3 Years to 


Meister 


Piano 


30 Days’ Free Trial 
We Pay the Freight 


You are not asked to deposit, or pay or advance a cent in any 
way until you write us and ~y | that the MEISTER is entirely 
satisfactory and you wish to keep it. Then these are the terms of sale : 


$ 1 a Week or $5 a Month 


No cash payment down. No interest 
on No extras of any 
kind. Piano stool and free. 


Sold direct from the maker to you 
at a guaranteed saving of No dealer's profit for you to pay. 
Send now for our beautiful Free Catalog, which shows eight 
styles of Meister Pianos. 


Our resources exceed $4,000,000. We sell more pianos direct 
to the home than any other concern in the world. 


Rothschild & Company 


Dept. A 16, Chicago, Illinois 


Large, detachable 
carried on good dry 
mobiles 


mud guards which 


roads are a novelty for 


Pay 


need not be 
auto 


A Certain 
Touch— 


And ample 
protection 
from injury, heat, steam 
and cold—this is the fine combina- 
tion you get in Hansen’s Gloves. 
Water will not hurt them—they 
will dry out soft and shapely. 


Hansen’s Gloves 


are ‘‘Built Like a Hand’’—for every man 
according to his needs. Made in hun- 
dreds of styles and all sizes for automo- 
bilists, motorcyclists, hunter, farmer, 
miner, ironworker, etc. 

All Hansen's gloves made of strongest 
horsehide, are warranted not to shrink, 
shrivel, crack or peel. The special 

auntlet for linemen is strongly rein- 
orced where the wrist rubs on the 


pole—and for every other use there 0.c. 
is a Hansen built for Hansea 
you. You should get Mfg. Co., 

this comfort 291 Milwaukee 
0.C.Hansen Mfg. Co. Street, Mil- 
waukee, Wis. 


291 Milwaukee St. 
Milwaukee Send, without 

Wis. cost to me, your 
FREE BOO of 
Gloves. I am inter 
in gloves for 


! ae 
Mail Coupon / following purposes: | 
for Han- / 


(Mention whether for driving, 
/ sport or kind of work.) 


Strong—Speedy—Safe 1 


WINSLOW'S 
skates 


THE BEST ICE AND ROLLER SKATES 
Write for new catalogue No. 12, containing ru!es of leading Hockey Associations. 
THE SAMUEL WINSLOW SKATE MFG. CO. 


Factory and Main Offices: Worcester, Mass., U.S.A. Sales Rooms: New York, 84 Chambers St. 
Pacihc Coast Sales Agency: Phil. B. Bekeart Co., San Francisco. 


Stocks to be found at LONDON, 8 Long Lane, E. C.; PARIS, 64 Avenue dela Grande Armee, 
? SYDNEY and BRISBANE, Australia: DUNEDIN, AUCKLAND and 


, BERLIN, 
WELLINGTON. New Zealand 


Please Mention Popular Mechanics 


| POPULAR MECHANICS ADVERTISING SECTION 165 
BSS A 
aA). H Strong | 
| 3 
$42; 
J 
AS | 


166 POPULAR MECHANICS ADVERTISING SECTION 


Agents Make $45 to $80 a Week 


I want good agents in every county in the United States, Canada and Mexico. I want men and 
women, who want to get out and work and make a lot of money. I offer you an opportunity 
to earn thousands of dollars a year. [| offer you a position where you will be independent 

—you will have an abundant income—your time will be all your own—you will be bossed by no one, 


and can work just ae hard as you want to and when you want to— and every penny of profit will come 
into your own pocket. [| offer you an agency for 


of A Great New Household Invention 


out — nothing else like it. Gives to every 
ome a complete gy: in any part of the 
house—without expense. Can be Me anywhere 
— upstairs, downstairs, in the guest room — any- 
where-— and always ready — in demand everywhere. 
Made full size, of specially prepared, exceedingly high 
quality rubber—folds instantly and without effort— 
takes up no room—requires no plumbing or fixtures 
—ideal for absolutely every home in the world. No 
repairs—no expense—no bother—no objections. 
Perfect, economical, necessary everywhere. Thous- 
ands being sold. Agents taking orders at nearly every 
house. Will Gunckel, of Ohio, got $240 worth of orders first week. 
A. Bernider, of Kansas, made $30 in four hours. Made eight calls, sold 

six tubs. Weil, of Mo., made $10.00 in one hour. Hamlinton, of Wyo., made $60 
first two days. Had to express big order, as everyone wanted to use the tub at once. 
of dollars paid to agents already in the field. New territory being assigned every day. ,Send your application 
at once. This is the biggest aeaey, maker invented in 50 years for hustlers everywhere. It is exciting widesp and th ot 

rs are received a s to have one of our agents call so they can place an order. 


EXCLUSIVE TERRITORY —. aa income. elt means that you will be in business for yourself at $45 to 


General agency openings for those who can 
= the ability to handle = This is the most brilliant opportunity of the century for those who act. Answer this invitation at once. Don't 
lelay Dont RI it off ie chance is open today 

100% PR OFIT by pay you 100% profit. I give you complete instructions, assistance, co-operation. I back you and absolutely insure 
0 your success. | shall judge you largely by your promptness. I want i men. So put your name, address and the name 

of your county on a postal card and mail it to me immediately. 1 will send complete information, free—and | will offer you free this chance to make a 

big salary the very first week. I am organizing my selling force now, and territory is being rapidly snatched up. Only one agent allowed to a field 

—so send your application at once Mail your postal card or a letter today—do it rightnow Address 


H. S. Robinson, Pres., THE ROBINSON BATH TUB CO., 25-32 So. 15th St., Toledo, Ohio 


Over 150,000 native troops are included in the Indian 


And if you are a live hustler I will gladly pay you more. I ve got THIS BUNGALOW $900 


the slickest money making proposition in the country for wide-awake CAN BE BUILT FOR 
agents. Carpenter averaging 250 sales 

weekly. Oniy Scientific Automatic Razor Sharpener 

made, gives barber's stroke, both hones and 

I suarant ior life. Men buy on sight. books of plans ever published by any 

$2.00 complete. 100% profit. It means big architect. Fifth edition just off the press. 


-o money for you if you act promptly. Get 
me today One hundred and fifty floor plans and FREDERICK H. GOWING 


This and many others in my new Sow book, 
Building Plans for Modern Homes, will 
save you hundreds of dollars. One of 
the most complete and comprehensive 


hotographs of bungalows, etc., costing ARC 
how to get FREE— finest and largest outfit so 250 up; gives sizes and cost to HITECT 
Secretary, The Victor Co. 732 Victor Bldg. , Canton, Ohio 18 Tremont St. BOSTON 


LEONARD GUARANTEED WATCH 


only $1. Genuine Leonard Watch, 14 size, stem wind, stem set, highly 

for ished movement. Handsome dial, sunken second dial. Case Composition 

ilt Metal; looks like gold. Case NOT — plated, but solid of same metal 

throughout. Splendid timekeeper, works and case guaranteed for 1 year. New 

Watch, just on market; smaller and better than any $1.00 Watch ever offered 
before. By Mail, Postpaid, Only $1.00. 

LEONARD WATCH CO., Dept.2, BOSTON, MASS. 


In Auto, Sleigh or Carriage in Coldest Weather 
a CLARK HEATER will always Keep You Warm 


It is neat, compact, attractive and unbreakable; supplies the heat without flame, smoke or smell. We make twenty 
styles of “these heaters from 90c to $10 each. Most of them have attractive carpet covers with asbestos lining. They 
have been on the market over ten years and have pleased every purchaser. We guarantee that you will be well 
satisfied or money refunded. They fit in at the feet, occupy little space and are just the thing for real comfort. 


Don’t Shiver and be Uncomfortable 


when one of these heaters will keep you warm, sem 4 and comfort- 
able on every business or pleasure trip in cold weather. Ask your 
dealer for a Clark Heater — the only kind that will last indefi- 
nitely, never get out of order, and heat as much or as little as you 
want. Insist on the Clark. Write for a free catalog—a 
postal will bring it. Why not WRITE NOW 


CHICAGO FLEXIBLE SHAFT CO0., 105 La Salle Ave., CHICAGO 


Please Mention Popular Mechanice 


| 
| 
| D 
aS y 


Sent to You FREE 


Positively FREE 


The wonderful Delhi Diamond, the marvelous 
triumph of the electric furnace —a genuine 
synthetic gem. The only true rival of the 
diamond — guaranteed to contain absolutel 
no glass. Looks and flashes like a standar 
white diamond. Guaranteed to hold its bril- 
liancy forever. Cuts glass. Fire and acid or 
a file won't hurt it. Guaranteed to contain no 
paste,oil or artificial backing. Set in solid gold 
mounting. Worn by the leaders of society and 
reat actresses. One thirty-fifth the price of 
iamonds. Sent now on approval for your 
inspection without one cent of money on this 
special offer. Don't think of investing in a fine 
jewel until you see the Delhi Diamond, the 
wonderful alchemic diamond. The only stone 
that flashes likeadiamond. Write today and get 
full particulars of this amazing limited offer. 


SEND NO MONEY 


Not a cent. Just send your name and get 
particulars. Get our astounding prices. Don't 
obligate yourself to buy, see this marvelously 
brilliant gem before you think of buying. 
We pay all the express charges. See it for 
nothing. — If it is not more brilliant than you ever dreamed, we 
will take it back at our expense. No obligations toyou at any time. 
Send a postal card ora letter today for all particulars. Just ask 
for our special offer catalog. Send today. 
To all who write promptly we will send this 
Limited Offer special limited offer. Amazing prices on 
Delhi Diamonds—the alchemic diamond that passes for a diamond 
in the most fashionable gatherings. You will be proud of your 
Delhi Diamond. Write for full description of this wonderful 
a rep gem. Your name and address brings all particulars. 
rite promptly and get our special limited offer. Send for it today. 


Dethi Diamond Co., Dept. 5243, Chicago, Il. 
Perfect Little Steam Engine 


“Little Hummer.” Perfect as a 
locomotive. Runs in your hand. 
A real work engine (116 H.P.); runs scroll 
saw lathe, small dynamo to light Xmas 
tree, etc. Catalog also describes small 
gasoline motors for household purposes. 
SEND STAMP FOR CATALOG A 
ELGIN WHEEL & ENGINE CO., ELGIN, ILL. 


Complete High Grade $35 


Bathroom Outfit 


complete modern 
bathroom in your home 
—as good a one as many 
pay $75 or $100 for. You 
can buy direct from us, 
thus saving jobber 's and 
lealer’s profits and can 
install it yourself by fol- 
»wing our simple plans. 
The outtit includes: 
Bath Tub, 5 ft. long, 
30 in. wide, of best grade 
cast iron, heavily coated inside and over roll with white porcelain 
enamel. Double faucets, outlets, supply pipes, all nickel plated. 
Wash Basin, 18 in. on each side, 8 in. high in back — heavy deep 
apron—all of best gray cast iron heavily enameled with white porcelaia. 
Faucets, supply pipes, etc., heavily nickel plated. 
of vitreous china— instantly flushed by pressing button on 
tank; sanitary and effective. 
Copper-tined Tank and closet seat of seasoned oak. 
Guarantee outfit is as represented and free from any defects in 
workmanship or materials. Satisfaction or money refund 
Write for catal ini: ph descriptions of everything, 
may need in the plumbing and heating line. including ants, ‘Water 
Systems and all steamfitting and plumbing supplies at manufacturer's prices. 
Chelsea Manufacturing and Supply Company 
No. 135 West 24th St., Dept. D, NEW YORK CITY. 


ining» 


Pop. Mech. Tear off 
The Travelers Insurance Co., Hartford, Conn. 

Please send particulars regarding Accident Insurance. My 
name, address and date of birth are written below. 
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| A Silver L 
| OT every cloud has a silver lining, = 
N but the threatening cloud that = 
Ss : overshadows the family upon 
naive the accidental death or disability of = 
ii the bread winner who -has had the 
| Spe foresight to secure an accident policy 
\ pa in The TRAVELERS has a silver lining. 
a Among the 570,000 people who 
oe have received benefits under our acci- 
| dent policies, many have written us, 
ie **In the hour of our trouble what would 
we have done without the help of the 
. insurance money from The Travelers.” 
Their cloud had a silver lining. 
No man with a family can afford to ; 
leave them unprotected in case of his : 
death by accident. 
No man who depends upon his earn- d 
| = . ings can afford to be without insurance : 
himself in case of accidental disability. 
‘ Do you carry accident insurance ? Do : 
5 you carry enough ? g 
4 Let us tell you about the kind sold = 
= by The TRAVELERS, the greatest 3 
Be accident company in the world. 2 


THE ONLY ASPHALT SHINGLE THAT IS TAPERED. 
Why don’t you write for a free sample and see for yourself. 


Winthrop Asphalt Shingles 


Are the most artistic, durable and economical roofing material that has 
ever been produced. 

Made of solid Asphalt—surfaced with fine chipped slate in nat- 
ural colors of dark red and green —and tapered by a patented 
process that makes them lie flat and close. 

Wonderfully rich and beautiful in ap-_— 
pearance—light as wood shingles— 
easy to lay—fire resist- 
ing—and, low in cost. 


Winthrop Asphalt 


Shingle Company 
14— Street Chicago, Ill. 


I've a Big New Proposition jy, 


I Want to Start You in The Same YI want you to come to see meat my expense. 
e I want to meet you face to face and show you 
Business That the wonderful possibilities in the business. 
M d Me Once I was a struggling candy maker. Profits 
ade from Crispettes, the wonderful, new, delicious 
Wealthy— 
W. Z. Long 


popcorn confection, made with my Crispette 
Machine built a big business for me. I want 
to start you the same way I started. Long winter 

months are ahead. Don’t slave them away for 

someone else. Start a business of your own — be 
independent. I’ll teach you how to start—show you 
how to make Crispettes by my special secret formula 


This is a recent 
picture of the 


—personally or by mail. But I repeat — I want you to eet in 
h 
Come To See Me At My Expense | °* fon," 
ispette 


Learn all about the proposition, I'll show you records that will 
thrill and inspire you. I'll read you letters from users of my 
machine that will take your breath away. You'll see that what I say 

is true. Don't say you’re coming. Drop in quietly. Call on any banker or merchant. 
Ask them about Long—about my store—my crispette business. Ask them if what I say isn’t 
the truth—right from the shoulder. Look into my reputation. See if folks think I'll give you 
a square d Then come and see my store — see that it’s just like the picture in this advertise- 
ment. See the machine. See crispettes made — make a batch yourself. 
Learn the business. Get my pointers on how to succeed. Up toa distance 
of 300 miles I’ll pay all your traveling expenses, if you buy a machine. You'll 
see, know — learn everything. It’s simple— easy. Won’t take you a day. 
I'll be glad to see you—glad to show you the store and havea good talk with you. 
You'll go home ready to make more money than you ever made in your life. 


Every Nickel You Take in Nets You Almost 
Four Cents Profit 

Think of it! Think of the fortunes made in 5 cent pieces. It’s one business ins 

hun Everybody likes crispettes. One sale always means two—two means four. 

So it goes. It’s a great business. I found it so—so should you. 

FREE My book to make money in the Crispette Business’’ 


llustrated — complete information 4nd story of how I built 
my business, Write for it today. Read it and then come to Springfield. 


W. Z. Long, 659 High St., Springfield, O. 


machine, ina 
store window, 


A Picture of My Big Store in Springfield 
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Write for our illustrated 
catalog No. 20 


For Your Boy—and You 


Here's a fascinating, wonderful game that will delight every 
live, healthy American boy. And it will also amuse many an 
alert, up-to-date American father. 


The American Model Builder 


is a complete outfit, consisting of all the various parts used in 
modern mechanics and structural work. With it your boy can 
build scores of practical working models of bridges, railroads, 
cranes, steam shovels, trestles, derricks, trucks, swings, etc. 

Complete manual of instruction furnished free with each outfit. 

Each outfit consists of different parts used in mechanics— 
wheels, gears, beams, girders, braces, with nuts and bolts to fasten 
them together. All parts are accurately machined from nickeled 
steel and brass. 

erican Model Builder js furnished in seven dif- 

ferent sized outfits—from $1 up. You can select any size and add 
to it as your boy progresses. For sale by leading department 
stores, dealers in tuys and sporting goods. 


THE AMERICAN MECHANICAL TOY COMPANY 
0 East First St., Dayton, Ohio 


Genuine French Briar 
Anti-Nicotine Pipes 


Electrically seared and need no breaking in. 
Vegetable compound nicotine cartridge. Patent 
mowtnpiocs vent on top. Heavy nickel mounting. 
yuaranteed not to burn out in 5 years. 

50 CENTS EACH OR THREE FOR $1 
Choice of bent or straight stem—state which in order- 
ing. Satisfaction guaranteed or money refunded. 
10 cartridges free with 3 pipes. 


H. MENGES, 315 Menges Building, ST. LOUIS 


Going to build! 
Want to actually save 334% 
to 50% on your building ma- 
terial bill? Then write us at 
once, /oday—and get our two 
Great Books. Catalog of & 
Millwork contains over 8,000 
Lig Bargains—every thing brand 


NEW(no wreckage) and absolutely 
guaranteed! We seil 


ing Paper, Home and Farm Furniture, Hard- 
ware, Tinwork and Paints at.Wholesale Prices! 


We ship direct to you, eliminating all middiemen’s 
profits, You get mill prices. We ship you complete 
material for building house,barn, garage or outbulid 
ings, etc. Total cost of our materialson above house 
(see picture) only 6971. ur handsome Book of 
Modern Plans shows splendid views and floor plans 
of 50 beautiful up-to-date houses. Shows you how 
to build at much less than you expected Complete 
working biue prints, specifications, ete., furnish- 
ed free to our customers. But get our 2 Great 
Books — Big 176-Pg. Catalog No.103 and 
Book ns No. 113 —rightaway. Don’t 
plan onany building,repairing or over- 
hauling without our help. Quality, safe ; 
delivery and satisfac tion absolutely Ki 
guaranteed. If pian book is y 
desired, enclose Toe for post- ay 
age and mailing—order by 
above number. 


Chicago Millwork 
Supply Co. 
1444W. 37th St. 
Chicago 


(ESTABLISHED 1842) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIALIN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept.017 Cor. Jackson Blvd. and Wabash Ave. CHICAGO 


Dry Feet 


No matter what conditions of wetness you may have to work in or walk 
in your feet will be always dry if your shoes are treated with 


KEEPS 


THE FEET DRY 
A liquid rabber waterproofing dressing that makes the leather soft 
and pliable and lengthens the life of the shoes. Colorless 
—contains no oil—not a thing to spoil the shine or to 
harm or discolor the leather—its base is rubber, the 
perfect waterproofer. Makes the leather, seams 
and stitches thoroughly watertight. For any- 
thing leather. 
Druggists— Shoe Stores 
General Stores—Grocers 
If yours doesn’t carry it send us his 
name and the price—50c for a 6 oz. can, 
National Rubber Co. 
105 Narco Bidg., St. Louis, Mo. 


Add to Your Income 


The “American” No. 3 is a money 
maker. $5 to $10 a day made easy. 


This is the only machine on the market (barring 
none) that sharpens, hones, and strops, 
will sharpen anything in need of a Keen- 
Edge. No previous experience 
required. If you are inter- 
ested in a Key-Cutter, ask 
us about the “American,” 
it’s a little wonder, the only 
machine on the market that 
cuts square or any shape slot. 
We sharpen and hone Razors from 
20c up. Gillette and other small 
safety razor blades sharpened and honed, 2'sc each. Mail 
orders promptly attended to. Address 


AMERICAN SHARPENING MACHINE CO., Inc. 


Dept. 11, 184 W. Washington Street, CHICAGO 


| 
| 
\" * . | 
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Wonderful Watch Offer 


Perfectly Adjusted Movement 


21 im. Jewels Regulater 


SA E You HALF THIS $20.00 WATCH for $5.45 

V ou ona a for We doin that this is 
a $40.00 watch or a $50.00 watch, but it i .00 Watch. 

Celebrated Adler Piano being hard pressed for ready 

My Free 30 Day Trial, No Money Down Offer— recently sold us ata te watches—watches ac tually built to retail at 

Breaking All Reseede—Bhest Gucccasial Mation-Wide $20.00. There is no doubt that we could wholesale these to dealers for 


$12.00 or $13.00, but this would involve a great amount of labor, time 


Sale of High Grade Pianos Ever Known and expense. In the end our profit would be little more th i 
we now made it possible for every home to enjoy the delight selling the watch direct to the cnet at $5.45. This Watch which 
of a pure toned Celebrated Adler Piano of exquisitely handsome we offer at $5.45, is a ruby jeweled, finely balanced and perfectly 
ign, and construction so durable that it is guaranteed for 25 adjusted movement. It has specially selected jewels, dust band, patent 
years. Every Adler Piano is shipped direct from the great 0,0 regulator, enameled dial, jeweled compensation balance, double hunt- 


Adler Factory to home at lowest wholesale factory prices. | save ing case, genuine gold-laid and handsomely en ed. Each wat 
you half—because the Adler Plan absolutely wipes out all middle- is thoroughly timed tested and regulated before leaving the ee 
men and gives you their profits. No Sal ! No Coll 4 both the case and movement are guaranteed for 20 years, 


FREE 30 Day Trial Send us your name, post-office address, and nearest express office and 


us whether you want a ladies’ or gents’ 
ti e will send t itch t 

it the Adler fails to wche qual my ateiaceiiiitin — watch and w i ie watch to your express office at once. If it 
freight both ways—trial costs you_nothing. 


satisfies you after a careful examination, pay the express agent $5.45 
and express charges and the watch is yours, but if it doesn’t please you 


2 to 3 Years Time to Pay return 
If perfectly satisfied, keep it and start small payments once ¢ a placed in the front case watch 
month or covery 8 or 6 months, Ask about oar utumn Payment we send you, and if you order promptly we will send a beautiful 
Plan. You cannot afford to buy any piano until you have seen gold-laid watch chain, FREE. 


to save you half. Write today for catalog. 


my plan 
ADLER, Pres.. Adler Manatacturing Co, GUARANTEE WATCH CO. CHICAGO 
L DIAMOND RING ‘10= 


Pertectly Cut and Very Grilliant 
Genuine fine white diamonds. 44 carat diamond set in 14 k. solid gold ladies’ or gents’ Ring 
Mounting, Stud or Scarf Pin. Regula $15.00 values $10.00. Every stone perfectly cut and 
very brilliant. A written guarantee with each stone. This offer is good for a limited time 
only. Send your order now. Write for our large catalogue ‘Everything in the Jewelry Line."’ 


R. CHESTER FROST & CO Wholesale Jewelers — Established 1881 


*» 8th Floor, Republic Bidg. CHICAGO, ILL. 46 Carat Fine White Diamond 


In Frankfort, Germany, household waste is collected 
and burned in a plant that provides steam to dynamos 
that produce about 1,000 horsepower. 


TYPEWRITERS 


ALL MAKES — LOWEST PRICES 


, Cheapes 
“MACHINE 


\ where on approval. Write te 
booklet. YOUNG TYPEW 


Big Profits and Your Own Business 


The Newest Popular Amusement 


Ten-Pinnet, the new automatic ten-pin alley, is sweeping 
the country, and men in the business are turning over 
their capital so fast that they don’t need to worry 


est Booklet. 
Suite 91 ,118E. 28thSt. N.Y. 


about the cost of living. Ten-Pinnet is the new- send 
est quietest automatic bowling alley in existence 


—the real and only automatic ten-pin alley. It has an 

limited ber of bination shots. Something new occurs in almost every game. 
Earning capacity from 75 cents to $1.50 per hour per alley. Receipts nearly all profit, except 
room rent. No special foundations required; no helpers to set pins and return balls. e 
“ game is very fast and exciting. Only $150 capital required to make a start. We will sell 

only one person in your locality. Write for our trial proposition, which guarantees the success of the 
business in your locality or purchase money, less receipts, will be refunded. This is your real oppor- 
tunity. Grasp it now—and make big money. Write us today. (48) 


THE PROFIT-AMUSEMENT COMPANY, Dept. 116, Indianapolis, Ind. 


36 Carat Fine White Diamond 
SAVEYOURBRAIN 
Caries automatically! | Resets instant 
Portable, Durables Reliable! ~ 
Checking Systems ! $10.00 up. volume of business at strictly cash make 
Agen 
i Co. ¢ Yor 
‘ 58 Ottowa Building, CHICAGO. 
A 
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Find out for Yourself 


ANY men fail in life because they fail to investigate 
their own opportunities. 
Be a success. Let no opportunity slip by. 

Don't let the opportunity pass to investigate the United 
States Navy—either as a four years’ course of training or as 
a life business. 

Find out to your own satisfaction about Navy pay, hours, 
promotion. See the actual effects of the healthy life, systematic 
bodily, exercise, travel and fine companionship, on the Navy 
men themselves. 


Learn about the Navy’s 50 different trades and your chance 
to practice or learn one of them. 


Get real figures showing how the increasing pay mounts 
up, and how you can have a good snug sum to retire on. 

Get all these facts first hand from the officers in charge 
of the Navy Recruiting Station in your vicinity. You'll 
enjoy meeting and knowing these fine men. 

If you are between 17 and 25 years of age, write us 
today for address of nearest Recruiting Station, also a 
copy of the fascinating free book—“ The Making of a 
Man-o’-Warsman.” It tells in simple language and 
fine colored pictures all about daily life in the Navy. 

Whether you intend joining or not, you’ll enjoy this 
book. Have your parents read it, too. Write for it today to 


Bureau of Navigation, Box 69, Navy Department, Washington, ~~ & 


UNITED 
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This Advertisement 


will appear in many leading magazines. More 
than a million men will read it and more than a 
thousand wil! zespond at once. 


If you are interested 
write for our new cat- 
alog No. 150 of men’s 
high grade furnishing in 
colors. Ready Nov- 
ember | st. 


A work of art. The 
most beautiful catalog of 
men’s wear ever published. 
Every article shown in 
colors. Neckwear, gloves, 
hosiery, shirts, reefers, 
mufflers and handkerchiefs. 
An absolutely matchless 
selection —all in colors— 
newest styles —newest 
effects —at prices that must 
prove a revelation to the purchaser. 

Any article ordered that does not prove more than 
satisfactory may be returned and the money will be 
refunded at once. 

No. 150—These beautiful four-in-hand scarfs, made from 
excellent aps | silk in plain and fancy effects. In every 
conceivab or and combination didi, Sent pre- 
— to any address in the United States or Canada, 

rice 50c. Add 5c to your remittance for insurance, 


WHEN YOU WANT ANYTHING AND poet KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


<Jewels 


Greatest Production of the 
Gem-Chemist’s Art 


Few jewels are as reat and 
lasting as the La pide. Their 
reproductions of natural 
stones are 60 @ 
that they cannot be distin ished 
by color, weight or brilliancy. The rich- 
ness and sparkling beauty concte. great 
care in the creation, and precision in cut 
and polish of these artistic jewels. 

Sowele, representing 


Red RUBY 
White DIAMOND 
Blue SAPPHIRE 


all of incomparable beauty, arc shown to best ad- 
vantage in our special 14-K "Bol lid Gold Bde and 
are sold at a fraction of the cost of earth-mined 
wels, Oonsidering the opportunity offered and the 
esire for personal adornment, Lapid jewels should 
be given firet ¢ thought when the exact reproduction of 
genuine stones is desired. They will pass all and 
defy all criticism. 
You should see these wonderful jewels before buying 


you have a or an heirloom that n 
ting, use a Lapid. Ask for Catalogue 16 showing now styles, 


ALBERT W. ENGEL (Sm 4700 Dover, Chicago 


YOU GAN GET 


$500 ist Month $1000 2nd Month 
$1500 3rd Month $5000 ALTOGETHER 


Reader, this offer says you—means you— 
this money—the cold cash—can be yours. 
You and you alone by waiting too long can 
lose it. Be sure we hear from you first—send 
your name and address—but NO MONEY— 
this very minute. 


YOU MAY BE INEXPERIENCED OR EM- 
PLOYED OR WITHOUT CAPITAL 


but don’t worry—don’t find excuses— 
we can and will fix it for youto 
get this money. You don’t have to 
wait a month—not even a week— 
pevunonts can start the first 
continue daily up to $500 
month, $5000 for yo 
For woe we have n quietly 
ane men from all walks of 
ife, nisters, clerks, farm- 
ers, preachers, doctors, lawyers, 
teachers and so on—enabling them 
with our co-operation and $50,- 
000.00 ap wprepriation to get what 
we here er and can do for you— 
$500 first month, $5000 altogether. cf 
Some of these men you may know— 
faa have envied without un- 
erstanding the reason of their prosperity. 


INVESTIGATE AND BE AMAZED Demand absolute. proof 
Either we have the best caine. that ever happened or 
we’re colossal liars. Ask Schleicher, minister, whether 
it’s true that he receiv: 


$195 TWELVE HOURS AFTER APPOINTMENT; 


Langley, liveryman, $115 first day; Boon, agent, $1685 in 73 
days; 7 soliciter, $164.25 woekly f or 12 weeks; Korstad, 
sgeyeer $2212 in a few weeks; Zimmerman, farmer, $3856 in 
ays; Ktoneman, photogra $3341 in 60 days; Juell, 
elerk $6800; Hart, farmer, ; Wilson, cashier, $3000 
in 30 days. Let us refer you to these men, to the U. Ss. gov- 
qramens. to banks, business houses, noted people at home and 
road. Heed this caution from Chas. Starr, of Mich., who writes: 
* Sorry this field is closed. Should have acted sooner but was 
skeptical. Your local man’s great success has set everybody 
talking and proves I wasa chum - Wonderful whata man 
can do with a real opportuni y- Then read this from Lode- 
wick who acted quickly: **Lucky I answered ad. It's great. 
Money coming fast,’’ Which will you be, Starr, a victim of 
**neglected opportunities, ’’ or Lodewick, the “early worm.” 
To escape Starr's fate, send your postal this very minute — 


SPEND ONE CENT TO MAKE THOUSANDS 


Ever hear of Allen’s Wonderful Bath Apparatus? If 

not, listen. Gives every home that long-desired blessing, a modern 
jm a with hot and cold running water facilities for only $6.50. 
No plumbing—no water works—self-heating. Only ten minutes to 
install. Gives cleansing plus friction, m e and shower pean in 
any room. Equivalent to any $200 bethaeons. Over 200,000 de- 
lighted users. Used by U. 8. governmen 

ore remarkable than this invention is our startling 
plan of universal distribution through special representa- 
tives who become virtually profit sharin = pectpers in a busi- 
ness that’s immense—exciting—fascinating—dignified—and above 
all, has ey them, will enable you to get $500 first month, $5000 
altogether. Asking to be shown doesn’t obligate you 
one bit. Investigate today by all means. 


ALLEN MFG. CO., 3579 Allen Bldg., TOLEDO, O. 


zo0-4zm<z- 


‘To. GET BETTER LIGHT 


From KEROSENE (Goal Oil) 


Tests by Prof. Rogers, Lewis Institute, Chicago, on leading 
oil-burning lamps show the Aladdin Mantle Lamp 
is the most economical and gives over twice as 
much light as the other lamps tested. _ It is odor- 
less, safe, clean, noiseless. Guaranteed. Better light 

an gas or electric. To introduce the 
Aladdin we'll send asample lamp on =» | 10 Days 


AGENTS WANTED) 


for 
Rapertense unnecessary. Every home | Particulars 
needs this lamp. One agent sold over 
1000 on money back guarantee, not one returned. 
Another sold $800 worth in 15 days. Evenings made 
profitable. Ask for agents’ prices and trial offer. 
MANTLE LAMP COMPANY, 422 Aladdin 
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Mr. Edison says: 
“T want to see a 
phonograph in every 
American home.” 
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WRITE TODAY FOR 

OUR NEW EDISON 
CATALOG that tells you all 
about the wonderful new 
model Edison with Mr. 
Edison’s new Model R Repro- 
ducer and the new parlor 
grand equipment. With this 
catalog we also send full 
explanation of our free ship- 
ment offer. 


Wonderful New Edison k 


The Masterpiece of Thomas A. Edison Now Shipped 


Sent so you may hear the wonderful vol of d—the exquisite sweet 
strains —so different —so delightful. This new Edison is to be compared with 
nothing that has gone before—absolutely the masterpiece in sound reproduction. 


The Off er We will send you the new model Edison Phonograph and your choice 


of over a thousand records on an absolutely free loan. Hear the 
greatest players and singers render the most beautiful music— vaudeville, grand opera, sacred 
music; world famous singers—pealing organs—renowned violinists—brass bands — cathedral 
choirs — all these you must hear as reproduced on the new Edison. 


Our Reason: We are tremendously proud of this magnificent new instru- 


@ ment. When you get it in your town we know everybody 
will say that nothing like it has ever been heard — so we are pretty sure that at least some one, if 
not you, then somebody else, will want to buy one of these new style Edisons (especially as they 
are being offered now at the most astounding rock-bottom price and on easy terms as low as $2.00 
A MONTH). And remember, you get Mr. Edison’s Machine at the Rock-Bottom Price — yes about 
one-fourth the price of inferior machines. Write for catalog and full particulars. 


Free: Our New Edison Catalog »“ 


WRITE today for our New Edison catalog and learn all about the wonder- 
ful New Edison. Learn how thousands of people are entertaining their 


Free Coupon 


F. K. BABSON, 
¢ Edison 


Phono. Dist. 
friends by giving Edison concerts—learn how the boys and girls are kept at home Dept Edison Chicago. 
and all the family made happy by the wonderful Edison. No obligations what- Fon ae ee ome a 
soever in asking for this MAGNIFICENTLY ILLUSTRATED Catalog, so write now. Edison Catalog and full pariiculars of 
F. K. BABSON, Edison Phonograph Distributer A, sour free loan offer on the first lot of the 

new model Edison Phonographs. 
1198 Edison Bik., Chicago 4 
WESTERN OFFICE: 65 Post St., San Francisco, Cal. Stee 
CANADIAN OFFICE: 358 Pertace Ave., Men. 
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“32” Touring Car, 
fully equipped, $975 

F. O. B. Detroit, including equipment of 

windshield, mohair top with envelope. 

Jiffy curtains, quick detachable rims, gas headlights, Prest-o-lite tank, oil lamps, tools and horn. Three 

speeds forward and reverse, sliding gears. Four cylinder motor, 3%{-in, bore and 54-in. stroke, Bosch 

magneto, 106-in. wheelbase, 32x 3'-in. tires. Standard color, black. Trimmings, black and nickel. 


“32” Roadster, fully equipped, $975, F.O.B. Detroit, “32” Delivery, fully equipped, $950, F. O. B. Detroit 
“20” H. P. Runabout, fully equipped, $750, F. O. B. Detroit 


Another important particular in which the 
Hupmobile rises above the ‘common herd’ 


In a previous announcement we made the strong statement that the 
Hupmobile “looms head and shoulders above the common herd of cars.” 

Herein is offered you another piece of evidence in support of our belief 
—the story of the design and construction of the Hupmobile rear axle. 


The illustration shows the Hupmobile rear axle 


the full-floating type, which is almost wholly restricted 
to cars of the highest price. 

The chief advantage of this type is that no load 
whatever is carried on the axle shafts. They do noth- 
ing but drive the wheels; and the axle bearing, which 
is large and strong, carries the load. 

The Hupmobile housing is built 
up of the two tapered steel tubes, 
1, 1; the malleable iron central hous- 
ings, 2 and 3; and the propeller shaft 
housing tube, 4. 

These five pieces form a case so 
strong and rigid, so impervious to 
ordinary and extraordinary 
road shocks, that it does not 
require the support of either 
truss or reach rods. 


Hupp Motor Car Co. 1299 miiwaukee Ave. Detroit, Mich. 


The tubes 1, 1, carry the weight of the car, each 
wheel running on two sets of roller bearings, 13 and 
14, of which the former takes the load, the latter taking 
care of the side strains produced in turning corners. 


_ Thus, the axle shafts, 8, are free to do the driving, 
with flanges bolted to the wheels at 15. 


The large roller bearings, 5, 5, take only the up and 
down loads from the differential, the end thrust being 
taken by two ball bearings just outside the rollers. 
One of these is shown at 6. 


In mounting the bevel driving pinion, we use two 
roller bearings, 9 and 10, instead of one, placing one on 
each side of the gear. They hold it in perfect and per- 
manent alignment, while the ball bearing, 11, takes the 
end thrust. 

An axle of the full-floating 
type will not be quiet and 
will develop friction and 
loss of, power unless the 
gears “mesh” properly. 


Two threaded ad- 
justers, 7, 7, are used in 
our axle to set the bevel 
gear so that proper mesh 
with the driving pinion is 
secured and retained. 


The strength and ac- 
curacy of our construc- 
tion are attested by the 
fact that the gears are 
cut from the highest 
grade of heat-treated 
electric and open-hearth 
steels, and ground to one- 
half of one-thousandth of 
an inch; while the bear- 
ings are the best of each 
type used. 
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for the Family 
with 


Richter’s 
Anchor 


Blocks 


Richter’ s Anchor Blocks are the best possible 
gift for any child, for their charm is as lasting 


as the blocks themselves and their use is a real 
education to the child's mind. Anchor Blocks are not 
broken and thrown aside as useless, but continue to 
give enjoyment year after year. The first set is never 
thrown away, for its possibilities are increased from time to 
time by the addition of supplementary sets. Thus, the 
number of beautiful, original designs that can be 
created with these wonderful blocks is almost unlimited. 


This illustration shows a model of t!e Parthenon at 
Athens, actually constructed from Richter’s Anchor 
Blocks by Mr. 8. A. Hurlbut of New York. 


The Toy That 
Educates 


It is now a recognized principle of education 
that children learn through play. Nowhere is 
this principle more clearly proven than by the use of 
the wonderful Richter’s Anchor Blocks. Every hour of 
play marks a step in the child’s education, for these 
wonderful stone building blocks, made in Rudolstadt, 
Germany, are the very embodiment of the educational principles 
of the great Froebel himself. Richter’s Anchor Blocks 
are instructive, educational and fascinating. 


Scenes like the above are very familiar to thousands of families 


who are already enjoying the wonderful Richter’s Anchor 
Blocks — the most widely known, the most fascinating and the most useful toy in 
the world. These beautiful building blocks—made of eternal stone in their soft and 
permanent colors—each one mathematically accurate—are appreciated by every 
member of the family. Old and young alike are fascinated by their eternal charm, 
and the beautiful designs that can be created with them are a constant delight 
to the child and its parents as well. 

cares, for with this wonderful toy the little ones are entertained and instructed for hours ata time. It is no wonder 
that these fascinating building blocks have been in use for years in th of f: i 
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Richter’s Anchor Blocks lighten mother’s 


all over the civilized world. 


A Superb Gift The King of Toys! 


Richter’s Anchor Blocks This Ilustra- 
are the King of All Toys, tion shows a 
for they fascinate and lead model of 

the child’s mind into or- Inde 


derly habits of construc- 
tive thought. Children 
never tire of them. Churches 
and castles, battle- 
ments and towers rise 
as if by magic under 
the child’s hand. The 
beautiful archi- 
tectural designs 
develop the 
artistic taste 
—and their 
construction 
entertains ~ 
the child for 
hours at a 
time. 


Don't fail to investigate the 
worderful Anchor Blocks. 
Simply fill out the coupon 


and mail it to us today an 

we will send you our beautiful circu- 
lar illustrating these blocks in their 
natural colors absolutely free and 


postpaid. Ask your dealer about 


4a & 
a Free Coupon 


F. Ad. Richter & Co. 
74-80 Washington St 
& Dept. 1198, New York, N. Y. 


Gentlemen:—With no obli- 
gation whatever on me you 
Anchor Blocks — if he does not may send me free and postpaid 
keep them, send to us direct. your desc si peive circular, in 
Fill out the coupon and send to a colors, and full — of 
us today, anyway and get the Richter’s Anchor 
beautiful color circular telling 
you all about this wonderful 
toy. Don't delay. Send 
the free coupon RIGHT 
NOW — TODAY. 


F. Ad. Richter & Co., 22° New York, N.Y. 
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WANT GOOD 


I want to hear from men who want to make money—men who are willing to work, 


follow instructions, and be. 


magnificent one. I want live, wide-awake hustl 


at once. I’ve got the livest selling proposition that 
ever came down the line —a clean, legitimate, high-class, worth-while proposition, backed by a ten- 
year, cash-certificate guarantee of absolute reliability. 
selling force now for every state, city and county, also in Canada and Mexico. 


money hand over fist—cleaning up $10 to $20 aday. New idea and plan is makin 


h 
tion. Find out all about it free and—then get busy. This is not a “has been” or Faead ” one. It 


SEND NO MONEY of the world's few real 


Send nothing but your name a little for 


NEW INVENTION—JUST OUT 


Mr. Peter Unsinger, an old German razor maker and 


It is new—just out—and I am organizing my 

The opportunity is a 

everywhere. The men already in the field are making 

ds rich. Get complete informa- 
isa 


LOCAL AND GENERAL 
AGENTS 


Fazor experts, has invented 


+ 


and address, and give me the si 

name of your county. I want to right off 
send you complete information 
and tell you all about this busi- 
ness, and the opportunity it of- 
fers you for making money ip 


and soid at a very low 


mply backs anything you ever 
the boards, The principle of this little machine 
is so unique and simple that it ., ewe 
price, yi is so delicately lle the busi 
ect, accurate and profoundly sensible in its operation y 
that everyone who sees it wants one right on the spot. 


stropping razors that 


You can take just o i- 
heard of along that line ; ‘a 


tory as local agent, or if you 
have executive ability and are 
capable to do so, you may han- 


can be manufactured 


Agency basis, taking a large 
field and employing sub-agents 


your territory. You place your- oe 

self under no obligation to me 
or to my company. All the risk if 
you take is the one cent for a 
postal card. You naturally want 
to find out where and how you 
can make the most money dur- 
ing the coming year. Then yon 
owe it to yourself to learn all 
about this new opportunity. It 
costs you nothing to investigate 
and get complete, detailed and 
accurate information. So send 


a card to-day. or awl own 
best interests, do it right now, 


not have to wait 


times a day they are asked 
they can’t give up their sample, so the buyer will 


even a couple of da 
delivery. You can take this little device in a good ter- P 
our exclusive representative, build up a advanced positions. With a well- 
it will give you the encouragement and mora! support of easily from $90 to S175 a 


in business for yourself—your own boss. | want men who penses, commissions, ete. Se- 


argument—no monkey- 


to work for you. A_ Genera 
the sale is made. My men ‘ 


days for the regular 


y Dp . give organized force of sub-agents, a 

time just for yourself—and good General Agent can make 

week over and above all "ex- 


cure a local agency for one 
county now, and work up. The 
chance is before you. Act im. 


SAMPLE FURNISHED ABSOLUTELY FREE 


I require no deposit or payment upon samples 
from my salesmen. My company is not in the 
business of selling sample outfits to agents. 
The Universal Automatic Razor Stropper is a 
reliable, dependable, honest machine—and wher- 
ever it is shown it is immediately wanted and 
ordered by hundreds and thousands of men. 
Therefore, having faith in our own product and 
business, we are glad to furnish samples to hon- 
est representatives so they can get right into 
the field and make money without unnecessary 
delays or loss of time. In fact, we back you 
with our capital and experience and furnish you 
everything with which you can start making 
from $2,000 to $6,000 this year. This is a clean, 
high grade business proposition, and I want men 
who are clean, honest and worthy of success. 
No consideration given to curiosity-seekers or 
drones. I do not ask you to take my word as 
proof of the wonderful opportunity this business 
opens to you. I do not ask you to take the word 
of anyone else. What I am willing to do is to go 
to the expense of furnishing samples free, with 
complete instructions, so you can take a few 
hours’ time and absolutely prove to yourself that 
you can actually make $10 to $20 every day—a 
chance to be independent in a business of your 
own, a healthful, pleasant, reputable position with 
a house of moral and financial responsibility. 

It is not necessary that 


No Experience Necessary 


salesman, Of course, experience is of fenefit. and if you have 
been an agent you will be able to make a better showing at the 
start. But there is nothing difficult about this work, as we give 
complete instructions and go so far as to give you the actual 
words you may use in talking to a customer if you wish. In fact, 
you can start right out within an hour after you receive the 
sample and get an order from nine out of every ten men you call 
upon or meet. If you will just follow instructions, absolutely 
nothing can prevent or even interrupt your abundant success, 


What Others Are Doing 


se that where _ others 
achieve such remarkable and instantaneous success, you also will 
succeed. If we did not feel sure $, do you think we would 
be willing to send samples free? Of course not. But we know 
you can sell ten to twenty or more every day. We know that 
from the sample we give you with which to start you will sell 
thousands of the machines for us during the year. Your success 
is our success—and we are therefore glad to give you a start, 


because you can build up a tremendous business for us that will 
heip keep our big factory running day and night, Naturally you 
will be interested in learning that every man on our list is 
Succeeding—some running up astounding records—others selling 
but from eight to fifteen and sixteen a day. All are enthusiastic 
a — the finest letters I have ever read in my life. In 
act, In all my experience as a salesman | have neve - 
thing that catches on like this little machine, and that’ holds 
such splendid money-making opportunities. It is a winner every- 
where—in cities, towns, country—everywhere. It simply sells on 
ght. No long talking necessary. Every man needs it. Women 
buy it for presents to father, brother, husband or sweet heart 
Every house is a sale. : 


100 % Profit You double your money on every sale. We 

: give you the big end of the profit. We 
help you advertise—in fact our introductory advertising plan 
has been called the biggest order-getter ever devised to help 
agents and boost their business. We will tell you all about this 
new plan, and how we back you and co-operate with you every 
day. From my personal experience as a salesman I know just 
what to do and how to help you organize your field, employ 
sub-agents and build your business into a flourishing General 
Agency that will mean thousands of d llars a year to you. I 
want you to understand that this is a Big opportunity. Even five 
orders a day means 830 a week—®120 a month—S#1.5G0 a 
year, If you are satisfied with a dollar-a-day job, don’t write 
me. I am too busy to Waste time upon men of such low ideals 
and sluggard ambitions. I want men with backbone enough to 
refuse to kow-tow before a pay envelope, | want men who be- 
lieve in themse’ves—men who krow they can make a lot of money 
if given the chance. For such men I will go the limit. To such 
men TI will give this position—I will furnish samples free—I will 
not ask them to risk or agree to risk or invest a single dollar 
until they have tried out the work, and really earned the money 
upon orders secured before sending remittance for the machines. 
f there ever has been made a_ more fair, square and liberal 
propesition, | am not aware of it. 


Exclusive Territory We assign a territory to but one 

man. No one _else can work there 
unless with your consent as your sub-agent. We protect our men 
absolutely. Our policy of furnishing samples free proves this. 
As I said before, we are not in the business of selling sample 
outfits—so you can readily see that we want just one man in a 
field, and we want that one man to work hard, to keep at it 
steadily, and to reap all the profit from tremendous sales. Now. 
if you want to make this money—if you want this high-class 
position with a good, honest, reliable company—if you want to 


make $10 to $20 a day—Write at once. 

Find out all about it by simply sending for 
Investigate —— information free. I want to hear 
from you. Territory is being assigned very rapidly. Don’t delay 
Take one cent and get a postal card—or double it and get 4 
stamp. Send the card or letter, giving your name, address and 
the name of your county today. If you forget, you'll regret—so 
do it right now. 


L. G. WORST, Pres. of The Universal Mfg. Co., 110 State St., Fremont Ohio 
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INSTRUCTION BUILDING 


Thousands of Electricians, Mechanies, and 


Apprentices Have Salaries Raised 


You can be safe in judging what a man can do by what has been done—past perform- 


ances—past records. 


In the files at the International Correspondence Schools are more 


than 27,000 letters that are witnesses to the marvelous results accomplished by students 
of the International Correspondence Schools. These letters came from all sorts and 
conditions of men who started with no more opportunities than you have—no more 
money—no more education, but today we find them in positions of responsibility 


and power. 


A recent tabulation of the records of 1,000 students shows that the average salary 
at the time of enrolment for I. C. S. Courses was $54 per month, but today, or at 
the time the letters of indorsement were written, the salaries have increased to an 


average of $183 per month. 

Such results are not due to chance. They 
are the reward of conscientious effort, and 
they should appeal to the ambitious, comfort- 
loving element of laboring people. 

These men took time to study, took time 
to find the better and more modern ways of 
doing things, and these are what distinguish 
them today from the low-wage laborers. 

There is not in all the world a greater force 
than the I. C. S. to put new hope in the hearts 
of the laboring men and to teach them to attain 
success. 

The I. C. S. are ready and willing to help 
you. Are you willing to be helped? Then de- 
termine what you want to be and 


Mark and Mail the Coupon NOW 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further ye wee on my part, how! 
can qualify for a larger salary and a 


tion, trade, or profession before which I have marked X. 


vancement to the posi- 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 


ngineer 
Automobile Running 
Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 
Salesmansbip 


State 
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Shaves 


From 12 Blades 
Guaranteed 


(2 Mills per Shave) Guaranteed 


NY shaver failing to get 500 Head Barber shaves from a 

package of 12 AutoStrop blades may return his 12 blades 

to us, state how many shaves he is short, and we will send him 

enough new blades to make good his shortage. The era of Guar- 
anteed Shaving is here. 


WE ARE SELLING SHAVING SATISFACTION 


HERE is nothing wondertul about the above 
guarantee. For example, there is not a Head 

Barber in the world who would not guarantee 500 
shaves from 12 of hisrazors. Why? Because his expert 
hand stropping easily strops 500 shaves from 12 blades. 
The AutoStrop Safety Razor is merely head barber 
stropping done mechanically. Anybody can do it, 
as expertly as a head barber and as quickly and 
handily, because the AutoStrop Safety Razor 


Strops, Shaves, Cleans Without Detaching Blade 


Do not be over-modest about asking the dealer for an AutoStrop 
Safety Razor on thirty days’ free trial. For if you take it back we 
protect him from loss. 

The AutoStrop Safety Razor consists of silver plated, self-strop- 
ping razor, 12 blades and strop in handsome case. Fancy combina- 
tion sets also. Price in Canada and United States the same. 
Factories in both countries. Send for catalogue.. AutoStrop Safety 
Razor Company, 371 5th Ave., New York. Toronto. London. 


Get a Blade-Saving, Head-Barber-Shaving 


Strops Itself 


This wooden man is 
used in AutoStrop 
window displays. 
He 
to strop Aut op 
blades to Head 


If a wooden 
man can do 
it, you can. 


™ 
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Calendar 1913 


The American girl at home and 
abroad, is famed for her beauty, her grace 
and her charming feminine ways. 

All that is characteristic of the typical 

American girl is artistically portrayed in this 
1 newest Pabst American Girl Calendar. The 
face, the form, the pose, the garb—make a composite 
picture of womanly beauty that cannot fail to call 
forth the admiration of everyone. 
! Picture in your mind this beautiful calendar seven inches 
wide and thirty-six inches long, exquisitely printed in twelve 
H = delicately blended colors. The size, the subject and the color 
scheme lend themselves perfectly to the adornment of any 
room, home, den or office. 

No advertising matter whatever, not even the title nor 
| the months, are printed on the front. 

Scores of calendars, far less artistic, are sold every year 
at 75c to $2.00 each, but we send you this calendar free, 
hoping it will serve to remind you that 


Pabst Extract 


The Best Tonic 


strengthens the weak and builds up the overworked—relieves 
insomnia and conquers dyspepsia—helps the anaemic and 
turns nerve exhaustion into active, healthy vim—encourages 
listless convalescence to rapid recovery —assists nursing 
H mothers and reinvigorates old age. 


The United States Government specifically classifies 
Pabst Extract as being not an alcoholic beverage. 


Order a Dozen from Your Druggist 
Insist Upon It Being ‘‘Pabst’’ 


This Calendar Free 


OP > All we ask is that you send us ten cents, stamps or 

a Ne coin, to cover cost of packing and mailing. The de- 
>. \,mand for these beautiful calendars will be heavy, so 
write at once if you wish one. 


PABST EXTRACT CO., Dept.1, Milwaukee, Wis. ey) \ 
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Draftsman! 


Earn $1252° to $1752 per month to start 


There is an urgent demand today for skilled draftsmen. The big companies 
are issuing calls every day in the year for men to fill positions paying from 
$125.00 to $175.00 per month at the start. Many positions paying $75.00 to 
$100.00 a week always open. The work is light, pleasant and profitable. Unlimited 
opportunities for expert draftsmen and designers. Mail the coupon for valuable 
book “Successful Drafting.” It explains how YOU can become a skilled draftsman 
in ashort time. This book is free at present—so write at once. 


Will Instruct 
Chief Draftsman You personally 
A most wonderful opportunity for a limited and selected 


number of ambitious men! For over twenty years I have been 
doing the highest paying expert drafting work. I am CHIEF DRAFTSMAN of a large 
and well known company. Long agoI saw the urgent demand for practical, trained 
draftsmen and I organized my practical method for ambitious men whom I trained 
personally. Each month the demand for practical trained draftsmen is growing— 
higher salaries are being paid right along. Never before have we 
felt the need as we do today for men who REALLY KNOW prac- 
tical drafting—the way I am training my students. At this time 
I can accommodate a few more men (from the ages of 16 to 40) in 
my spare time. If you will write me at once, I will send you my book 
“Successful Drafting” with full particulars—ALL FREE. But you 
must write to me—or send the coupon immediately. 


This $13.85" 
FREE 
Outfit e 
If You Write to Me AT ONCE 


. Jab Because of the urgent. demand for more and better men in the 
drafting field, I will give ABSOLUTELY FREE this $13.85 drawing outfit to students who enroll 
right away. No expense to you for instruments. As Chief Draftsman of a big engineering 
firm I know exactly the quality and quantity of PRACTICAL training, knowledge and 
actual up-to-date experience (not school knowledge) you must have in order to obtain a 
good position and advance to highest salary. This is NOT a regular correspondence I Guarantee 
school course. I deal individually with each student and give you individual practical 
working plans (just as your ability and advancement requires) which fit your particular To instruct you wntil 
needs. Men who expect to be Superintendents, Mechanics, Engineers — must know competent and placed in 
practical Drafting as I teach it. a position at a regular 


° What I want is the RIGHT § Salary. I will help you 
Pay as You Wish! | position 
© about expense. The work- | Paying from $125.00 to 
ing outfit I will y you free if you get in at once. And I charge just a nominal price for $175.00 a month. 
teaching you to be an experienced draftsman. You can pay the small cost as suits you 
st. My object is to develop experienced draftsmen—not establish a money making school. 


Mail this Free’Coupon at once e 
and I will send to you m M F 
FREE ty book “Succe an fu g al ree oupon 
Information Draftsmanship ” NO I will send my book to those 
Coupon ~& and full par- who write at once absolutely 
free—also full particulars about my offer toa 
few ambitious men who want to make from 
$2500 to $5000 a year. No obligations on 
you whatever in sending the coupon. 


ticulars — 
Chief Draftsman, All Free. 
Division 1198, 
Engineer’s Equipment Co., 
Chicago, Ill. 


Without any obligation on me _ whatsoever, 

pkase mail your book Successful Draftsman- Address 
ship’* and full particulars of your liberal ** Personal 

Instruction’’ offer to a few students. It is understood 


Chief Draftsman 


Division 1198 
Engineer’s Equipment Co. (Inc.) 
CHICAGO, ILL. 


that | am obligated in no way whatever. 


Please Mention Popular Mechanics 


IPD 


| 
| 

A | 

| 


SAVES TOOLS, 
TIME, MONEY— 
MAKES WORK 

EASIER 


30 Days 
Free Trial 


Prove, by 30 days free trial 


> 


Jie 


how this shop grinding outfit 


tools are always in perfect edge, making all work 


accomplish more work. Use this outfit 30 days free, then 
if you are willing to part with it, send it back at my expense. 


Dimo-Grit—" the wheel for steel”—25 times 
faster than grindstone—10 times more effi- 
cient than emery—will not draw temper 


DIMO-GRIT the new artificial diamond abrasive, is a twin product of 
carborundum, but DIMO-GRIT is especially suitable for steel, leaving 
the smoothest, keenest edge; cuts hardest steel as emery does soft 
copper. It peels steel away in tiny shavings instead of wearing it away 
like grindstones or emery wheels —never glazes, no heat developed—no 
need of water cooling —no danger of drawing temper. Genuine South 
African diamonds could cut steel no quicker— outwears any number of emery 
wheels and grindstones. Carborundum wheels furnished if wanted. 


Luther Hummer Tool Grinder 


Foot or foot aseasy Return this coupon 
as sewing machine—built all of steel—shaft drive 
like iciceniine-denanedl ball bearings gravity lubrication for Free Trial Offer ge COUPON 


— costs no more than cheap chain drive grinders — half a You put yourself under no obli- s 


BoRING 
ATTACHMENT 


Saw 


million Luther Grinders now in use —5 years guarantee— gation by returning this coupon LUTHER 
shop outfit provides for every sharpening, grinding, buffing — we will tell you all about our GRINDER 
and polishing need for mechanics, carpenters, and all other _ Free Trial Offer, andsend you , 4 MFG. CO. 
tool users. Extra attachments convert it into turning lathes, | our 40 page’book free. Don’t 1309 Michigan St. 
jig and circle saws, force feed drill, etc.— 16 extra attach- delay — return this coupon Milwaukee, Wis. 


ments — completely equips your work shop at low cost. today. a a 


Free Trial Offer and 40 page 

40 Page Free Book he story of Dimo-Grit Sharp- Book It is understood 
artificia lamond abrasives as a this coupon oes not obli 

printed in McClure’s Magazine — gives valuable pointers on ening Stones a gue me any way. 
tool grinding— fully describes all attachments and outfits. No Ask yuur dealer for Dimo- 
red tape — no promises — no money needed to try this money- > oe sharpening stones — SUN cccthsissinnccinaniee 
saving shop outfit free for 30 days. Return the coupon for 
full information and decide which outfit you want on 30 the name “Dimo-Grit’) 
days free trial. on the stones. 


Luther Grinder Mfg. Co. 1309 Michigan St. & ADDRESS. ..ccccccccccsscvcccsooses 


Milwaukee, Wis. 


Mechanics’ 
saves tools, time and money. Prove how Outfit 
this outfit makes tool sharpening so easy that 14 Machines 


In One 
so much easier, and enabling every workman to Guaranteed 


W. F. HALL PRINTING COMPANY, CHICAGO 
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Father said he « Didn’t care for breakfast food.” 


“Dad, you don’t know what you're missing,” said 
the boy one day. And now— 


The picture tells the story. 


There is only one secret in the 
making of Kellogg’s and that’s the 
flavor. Imitators would give a 
good deal to know how that flavor 
is produced. 

That’s a secret that even the 
guide who shows visitors through 
every nook and cranny of the big 
factory doesn’t know. 


But even the flavor wouldn’t 


suffice to make Kellogg’s so popular 
except for the way in which the 
goods are sold. 

Every flake toasted in the 
Kellogg oven is packed and in the 
car the same day. And because 
there is only one price, every grocer 
buys only what he needs to supply 
the immediate demands of his 
customers. The result is that the 
food is always fresh and tasty. 


THE ORIGINAL HAS THIS SIGNATURE 
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